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Vy] SPENCER sScCHOLAR’S MICROSCOPE 





BETTER 4 WAYS FOR TEACHING 


Stage Temperature 
Favors Most Living 
Material 


New heat-absorbing 
glass and baffle plate 
prevent overheating. 


Saves Time Teaching 
Science 


So easy to learn and 
to use...more time is 
free for teaching 
Science. Simple con- 
trols permit more 
rapid operation. 


A Precision Scientific 
Instrument 


Standard quality 
Spencer trade- 
marked optics. Pre- 
cise all-metal bearing 
surfaces. 


low Cost to Buy and 
Maintain 


Locked-in parts re- 
duce maintenance 
costs -‘Spring loaded’ 
focusing mechanism 
protects slides. 










$109.00 


(For 100X- 430X model 
as illustrated) 





@ Spencer No. 78 Scholar’s 
Microscope, with built-in 
factory-focused light source 
furnishes constant, uniform 
illumination and consequently 
better optical performance. 
Time-consuming and fre- 
quently faulty sub-stage adjust- 
ments are eliminated. Re- 
versed position of microscope 
arm offers clear view of stage, 
objectives, and diaphragm 
openings. Low over-all height 
increases comfort. Time-sav- 
ing single control provides 
rapid yet critical focusing. Ask 
your AO Distributor to show 
you the No. 78 Microscope... 
or write for catalog M153 to 
Dept. R95. 


American & Optical 


COMPANY 





INSTRUMENT DIVISION e BUFFALO 15, NEW YORK 


Makers of Prectston C prtical Initiuments fer over 400 Years 
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‘o> 4 FO R D New and Recent OXFORD Books 
"\. Science 


Designed to Help Your Students 
Achieve Mastery of the Subject 





A stimulating new (March, 1951) 
text in applied chemistry .. . 


CHEMISTRY IN MODERN LIVING e_ LEMKIN 


This superb new basal text is outstanding for its Emphasis is on the practical use of chemistry in 
remarkable simplicity and its down-to-earth ap- fields such as industry, agriculture, cosmetics, 
proach. Abstractions and technical details are health, etc. Material is thoroughly up-to-date and 
avoided wherever feasible. Mathematical content includes a well rounded, understandable treatment 
has been reduced to a minimum. of nuclear fission. Lavishly illustrated. 


GRAPHIC SURVEY OF CHEMISTRY e_ LEMKIN 


Published September, 1950, this text has been tionary concepts of nuclear chemistry and atomic 
acclaimed for its unequalled clarity, up-to-date- energy are set forth in detail but on the high- 
ness, conciseness, and brilliant visual material. school-level of understanding. COLOR is used 
Emphasis is on the most recent developments with- judiciously and functionally. Ample exercise ma- 
out sacrificing any of the essentials. The revolu- terial is included. 


OUTLINE TEXT IN PHYSICS e KENYON 


A highly effective, new (March, 1951) outline set forth in a series of simple statements, supple- 
presentation of the essentials of the high school mented whenever necessary by type problems fully 
course. The core material is presented in brief worked out. Rich in exercises, diagrams, and 
sections, each introduced by a heading that clearly cartoon-illustrations. 
identifies the topic. Basic facts and ideas are then 


GRAPHIC SURVEY OF BIOLOGY e_ WECKSTEIN 


This new text represents a triumph of compactness, material on such topics as antibiotics, heredity, 
clarity, scientific accuracy, and pedagogical in- photosynthesis, conservation, etc. Abundant ex- 
genuity. Covers all the materials of the high school ercise material included. Illustrated in COLOR. 
course in a readable presentation, fully adapted to April, 1951 


the needs of today’s students. Includes the latest 


and, dont forget the famous VISUALIZED Sexceo— 


these books have won wide-spread popularity because of their conciseness, up-to-date content, 
meticulous accuracy, and remarkable simplicity: 


VISUALIZED CHEMISTRY VISUALIZED PHYSICS 
VISUALIZED GENERAL BIOLOGY VISUALIZED GENERAL SCIENCE 


Write for examination copies of the books which interest you. 











OXFORD BOOK COMPANY - 222 FourTH AVENUE: NEW YoRK 3 
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THIS MONTH’S COVER. Books for the teaching and 
learning of science had a prominent place in the booths of 
over 35 publishing companies participating in the Atlantic 
City exhibit, February 17-22. The exhibit—tthe largest, 
most complete showing of school equipment, classroom 
tools, and teaching aids in the world—is a regular feature 
of the annual convention of the American Association of 
School Administrators. Occupying 90,000 square feet of 
floor space in the arena of the Atlantic City Auditorium, 
the exhibit brought together displays of more than 300 
firms whose materials were classified into about 100 
different categories. 


In addition to those pictured on the cover, publishers 
who regularly advertise in the Journal and who had booths 
at the exhibit include: American Book Company, Harcourt, 
Brace and Company, Inc., Iroquois Publishing Company, 
Inc., The McGraw-Hill Book Company, Rand McNally & 
Company, Charles Scribners’ Sons, Silver Burdett Company, 
and D. Van Nostrand Company, Inc. 


Advertisers in other fields who were represented at the 
exhibit are: American Optical Company, Bausch &G Lomb 
Optical Company, Better Light Better Sight Bureau, 
Denoyer-Geppert Company, The Jam Handy Organization, 
The Judy Company, Keystone View Company, ‘‘Science 
Kit,’” Welch Manufacturing Company, and Young Amer- 
ica Films, Inc. 


Photo: Fred Hess G Son; Compliments of the Companies Pictured 





A CENTRAL BIOLOGICAL 
SUPPLY SERVICE FOR 


AMERICAN 
SCHOOLS 


Live Chameleons 45¢ each, $2.50 dozen; baby 
turtle 45¢. Current Live Animal Bulletin and 
illustrated Catalog No. 15 free on request. Slides, 
preserved specimens, publications, equipment, curios. 


QUIVIRA SPECIALTIES CO. 
Charles E. Burt, Ph.D., Mar. 
4010 W. 21st St. Topeka 28, Kansas 
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ARROWS ON THE EYES. Franco, the 
artist responsible for the new headings on standing 





Carlos Sierra 
columns that appear in this month’s issue of the jour- 
nal, is from Guatemala. He tells us that in his country 
when they want to “come right to the point” or “lay 
the cards face up on the table” the expression used 
is, “Let’s put the dots on the eyes.” 


Editor, The Science Teacher: 

I was interested and pleased with the article, “A 
in the December issue 
of The Teacher; with the previous 
article, “Individualized Laboratory Work Must be 
Retained,” 


Science also 


by the same author. 


But mainly I want to comment on Mr. Lefler’s 
article, “Archimedes’ Principle,’ in the December 
issue. This is my response, in a negative form, to 
your request for more “discovery-type” 
problems. 


laboratory 


According to definition the experiment with the 
mythical crown is an illustration of the deductive 
method, yet the author calls it a “discovery-type” 
experiment. I am wondering just what the student 
would that experiment. Certainly not 
Archimedes’ principle. According to the article the 
experiment is to 


discover in 
“grow naturally out of class dis 
cussion on Archimedes’ principle.” then, 
has previously discovered the principle in a textbook 
assignment. 


The class, 


To give the problem to students who have never 
heard of Archimedes’ principle would certainly be 
3ut if such students were instructed 
(cookbook) to determine the weight of an object in 


a waste of time. 


air and in water and also the weight of the displaced . 
water, they would discover the relation between the 
loss in weight and the weight of an equal volume of 
water. I would prefer to call this a 
experiment. 


“discovery-type” 


It would be interesting to learn what laboratory pro 
cedure the author would use for his paraffin crown 
experiment. Would he have enough crowns so that 
each student could do his work | 


own and his own 
thinking, or would it be a class project where two 
or three students do the work and the others are 


entertained? Or would it be the rotary method where 
the appartus for several experiments is put out and 
the students rotate in their work obtaining in a short 
time the results and the (cookbook ) 
from each other ? 


“procedure P 


readers if there 


were a department in The Science Teacher for com 


It might be interesting to your 
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THE SCIENCE TEACHER 


Journal of the 

National Science Teachers Association 

RALPH W. LEFLER, President 

NATHAN A, NEAL, Retiring President 

ARTHUR O. BAKER, President-Elect 

WALTER S. LAPP, General Vice President 

HANOR A. WEBB, Secretary 
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THE SCIENCE TEACHER goes to all members of 
the Association. Membership dues, including publications 
and services, $3 regular; $6 sustaining (of each, $1.50 is 
for Journal subscription). Single copies, 50¢. Published 
in February, March, April, October, November, and De- 
cember. Publication Office, Business Press, Inc., 10 Mc- 
Govern Avenue, Lancaster, Pa. Editorial and Executive 
Office, 1201 Sixteenth Street, N. W., Washington 6, D. C. 
Copyright, 1951, by the National Science Teachers As- 
sociation. Entered as second-class matter at the Post 
Office at Lancaster, Pa., under the Act of March 3, 1879. 
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paragraph (d) Section 34.40 P.L.&R. of 1948. 


Acceptan 2 


ments and criticisms of articles published in the 


magazine. 
KRENERICK 
Wisconsin 


H. CLype 


Vilwaukee, 


Epiror’s Note: This column provides an outlet 
for comments, criticisms, and suggestions of all kinds. 
We understood Mr. Lefler’s article to mean that only 
a few students, perhaps one or two in a class, would 
do the crown experiment; and that they would do it 
as a “problem” whose answer could be found only by 
experiment and by the use and application of Archi- 
medes’ p! inciple. 

National Science Teachers Association : 


applications from 18 
at San Jose State College. This 
brings NSTA membership to 100 per cent for our 


Enclosed are membersh'p 


graduate students 


current classes in science education. 
\s part of 
and 


possible. They are extremely interested in the valuable 


their class students are 


as much teaching material as 


work, these 


gathering filing 


materials included in the Packet Service of NSTA. 
Can you help us procure back issues of the packets 
or their contents? And I’m making the same request 


as regards this school year’s issues of The Science 


Teacher. The last several issues have been superb. 
Three articles from the last issue—those on Evalua- 
tion and the Plea for Inductive Teaching—are on 


the recommended reading list for the class, 

fit perfectly into our teaching program. 
Joun P. HARVILLE 
San 


for the kind 


as they 


Jose, California 
Note: Thanks 


help is on its way. 


EpitTor’s 


words. Some 
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Take advantage of this truism 
by teaching scientific principles with 
ultra-violet 


MINERALIGHT =: 


Short wave 2537 A.U.—Long wave 3660 A.U. 
FOR: 
classroom, 
laboratory 
or field. 


Especially valuable in CHEM- 
ISTRY PETROLEUM 
MEDICINE — MINERALS — 
CHROMATOGRAPHY — TEXTILES 


MINERALIGHTS and MINERALS 


Ideal for mineralogy stu- 
dents. Beautifully packaged 
fluorescent minerals. 10 


identified specimens in each 
package. 10 select packages 
for easy visual study. In- 
cludes 24-page booklet on 
fluorescent minerals. 





Write for Mineralight catalog, 
bulletin ST “The Ultra-Violet 
Lamp in Education” and folder 


on fivorescent minerals. 


ULTRA-VIOLET PRODUCTS, INC. 


SOUTH PASADENA, CALIFORNIA 








MAGNIFIER 


Folding, Doublet, 10x 





HERE is an opportunity to procure a quality in- 
strument at exceedingly low cost. Manufactured 
by expert optical technicians. 


[DD OUBLE-CONVEX lenses, carefully mounted in 

aluminum housing, giving undistorted maximum 
field, very light in weight. Excellent magnifier for 
laboratory and field work. 


No. 1874 MAGNIFIER, 10X ................ 
10% discount in lots of 5 or more 


= 


NYSSG 


UC 


NEW YORK SCIENTIFIC 


EST. 1919 


SUPPLY CO. 


General Supplies for Chemistry and Biology 
New York 1, N. Y. 


28 West 30th Street 

















Just published. . . 
BASIC SCIENCE 


A NEW TEXTBOOK IN GENERAL SCIENCE 


By 
J. DarreLL BARNARD Lon Epwarps 
Professor of Education Chairman, Science Department 
School of Education and State Teachers College 
New York University Danbury, Connecticut 


BASIC SCIENCE—a readable, stimulating, and practical one-year 


course in general science. 


This is the textbook general-science teachers have long awaited— 
one that supplies facts, develops principles and generalizations, and 
increases the student’s ability to apply knowledge in familiar prob- 


lem situations. 


Among the outstanding features are: 
® An over-all program for building generalizations 
® Experiments that are scientific method in action 
® Anenlightened treatment of radiant energy 
® Profuse three-dimensional illustrations 
® Expanded treatment of biology and conservation 


® Thorough discussion of new scientific fields 


THE MACMILLAN COMPANY 


New York bd Boston e Chicago e Dallas e Atlanta e San Francisco 
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The National Science Teachers Association 
is a Department of the National Education 
Association and an Affiliate of the Ameri- 
can Association for the Advancement of 
Science. Established in 1895 as the NEA 
Department of Science Instruction, the As- 
sociation later became the American Coun- 
cil of Science Teachers. It merged with the 
American Science Teachers Association and 
reorganized in 1944 to form the present 
Association, and The Science Teacher be- 
came the Official Journal of the new Na- 
tional Science Teachers Association. 
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You Get ‘Superior Serviceability 
with 


DENOYER-GEPPERT 
Zoology Models 


Model Y638 Crayfish of 
Maximum Teaching Value 
and Built-In Quality 


Careful design accurately reproduced thru high grade workmanship and 
rigidly controlled quality of materials. It costs you no more to have 
classroom-proven D-G Models. Don’t accept substitutes! 




















Ask for our complete listing of zoology, botany and anatomy models. 


DENOYER-GEPPERT COMPANY 


5235 Ravenswood Avenue Chicago 40, Illinois 














AMERICA’S LEADING MICROSCOPE REPAIR HOUSE 











GUARANTEED | 
REBUILT MICROSCOPES 
Model H2 (left) .... $62.00 
Model CT2 (right) .. $72.50 | 
Equipped with: 
10x ocular 


16mm and 4mm objectives 
iris diaphragm 
double mirror 


Sold on 10 days approval 
Write for catalogue for complete 
list of other models available. 


REPAIRS 


All makes and models. 
Microscopes Microtomes 


GRAF 
APSCO 


CHICAGO USA 


THE GRAF-APSCO COMPANY | 


5868 Broadway Chicago 40, Illinois 
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What Kind of Science Teaching Is America Willing To Buy? 


We know pretty well what brand of science teaching America needs. But what 
America seems willing to buy may be another story. Take the case of Mr. X, for ex- 
ample. (This is a true story.) 


Mr. X is now 28 years old. He served four years in the Army during World 
War II. Since his high school days he has wanted to be a teacher 





a classroom sci- 
ence teacher. For one year following his Army days he worked with the Weather Bureau 
at a salary of $3000 per year. But he wanted to be a teacher. So he took two years off 
and went back to the university, coming out with a master’s degree. He majored in 
chemistry and completed all professional requirements for certification. Now he. could 
begin his chosen professional career. 


So he got a job in a Maryland county adjacent to Washington, D. C. By all re- 
ports he is a good teacher. He does a good job in the classroom. He engages in pro- 
fessional activities, both in a general way and within his own field of science. He takes 
part in community affairs. He—well, he’s a good teacher. And his salary is $2400 per 
year. 

But now Mr. X is faced with a really serious problem. Married and with a 
youngster four months old, he is having to decide whether he wants to be a teacher 
badly enough to turn down an offer from a large mid-west chemical concern. The offer 
reads like this: a three-months’ training period at a salary of $4200 per year followed by 
a job in the laboratory at $4800—with opportunities and assurance of advancements. It’s 
tempting. Maybe Mrs. X could give up outside work and be a homemaker once again. 
Maybe they could afford another baby. But he wants to be a teacher. It’s a tough de- 
cision to make. 

To our way of thinking, the citizens of that Maryland county have a decision to 
make, too. What kind of teaching do they want for their children? And what kind are 
they willing to pay for? Lots of other places in America face the same problem. Mean- 
while, Mr. X’s all over the country are also making decisions. 
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OWN ATOMS 


WITH THE 


WELCH MODEL KIT 
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No. 600 
Welch Atomic Model Kit 


This collection consists of conventional electrons, pro- 
tons and neutrons together with first, second and third- 
orbit models with which to construct the atoms of the 
first eighteen elements. A color scheme is used for 
easy identification of electrons, protons and neutrons 
In addition to atoms, simple molecules such as water 
may be easily and quickly constructed. Radicals such 
as OH, NH, and SO,, are compiled from H, O, N and 
S atoms. In fact the chemical structure of any simple 
compound can be illustrated and analyzed, atomic and 
molecular weights checked, valence determined and 
chemical properties found by means of interrelation 


CONSTRUCTING ATOMS 
AND MOLECULES 


Designed by 
Clarence R. Wentland 


WITH THIS COLLECTION YOU CAN— 





Assemble any atoms from 
numbers 1 to 18 


Construct Molecules, Radicals, 
Isotopes 


Study process of lonization 


WELCH ATOMIC MODEL KIT 
Each 


$35.00 


of the component parts of the atoms involved. The kit 
is neatly packed in a sturdy case with hinged covers, 
18 x 132 inches overall, providing compact storage 
when not in use. A photographic reproduction of our 
No. 4854 Chart of the Atoms is pasted inside the 
cover of the case so that the required characteristics 
of any desired elements may be quickly determined. 
The kit consists of 50 electrons, 50 protons, 70 neu- 
trons, 10 first-orbit spacers, 20 connectors, 6 second- 
orbit rings, 4 third-orbit rings, in sturdy case, with 
illustrated instruction sheet. 


- WRITE FOR CIRCULAR - 
W. M. WELCH SCIENTIFIC COMPANY 


Established 1880 


1515 SEDGWICK STREET, DEPT. T 


CHICAGO 10, ILLINOIS, U.S.A. 
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TEACHER 


BOOKS md 


SS of Scteuce 

EW elements in the school situation are taken more for granted than books. Along with pupils, 

teachers, and buildings, books have traditionally been considered as essential in nearly all sub- 
jects in our school and college curricula. In many instances the textbook is the course. The labora- 
tory manual “to accompany the text” in science courses has, in recent years, evolved into the so-called 
workbook or activity book. Then there are the library and classroom reference books which we fre- 
quently suggest or even assign to pupils for “enrichment” purposes—for broader and deeper reading. 

How effectively do we select and use books in the teaching and learning of science? Are there 
aspects of this question in relation to which our practices might be improved? With such questions as 
these in mind, we have brought together six different “viewpoints on books.” 

About the contributors themselves: Hanor A. Webb has “lived and breathed” science teaching for 
more than 40 years as teacher, author, editor, consultant, and in other capacities. Through his teach- 
ing in college courses, and in workshops and institutes, he has directly influenced the thought and ac- 
tion patterns of thousands of science teachers. His “Chats With Science Teachers” appear frequently 
in The Science Teacher and have now reached ten in number. 





William S. Rumbough, as he confesses in his article, was “an Army man” for 30 years following 
World War I. However, judging by seeing him in action in his “science methods” course at George 
Washington University, his Army experience did not lessen his knack at good teaching. In 1949, after 
three years of teaching science in the Falls Church High School, he became its principal. 

Louis F. Vogel is another former science teacher who has “strayed” from the classroom—but not 
too far. His present work as a science textbook editor requires that he keep close tab on the pulse of 
science teaching today. Mr. Vogel has taught science in Rivers County Day School, Chestnut Hills, 
Massachusetts, and in Browne and Nichols School, Cambridge. 

Francis St. Laurence teaches biology in the Technical School of the Bristol High Schools. He 
spent three years with the USAAF in The China-Burma-India theater, and he has taught in the USAFI 
program. His contribution to this symposium is based on a research study which he did as part of 
his work for the Ed.D. at Teachers College, Columbia University. 

Jack Hudspeth has had many years’ experience as a classroom teacher of science at both elemen- 
tary and secondary levels. In recent years his responsibilities have been in an editorial capacity with 
the prime duty of developing science offerings for his company. He also has authored or co-authored 
numerous science books. In 1941-42 he was president of the NEA Department of Science Instruction, 
the forerunner of NSTA. 

Herbert S. Zim has devoted himself chiefly to writing about, and teaching, science for young pu- 
pils in the elementary grades and junior high school. His books and magazine articles are numerous, 
and they enjoy well-deserved, wide circulation. Prior to moving to the University of Illinois he taught 
science in the Ethical Culture Schools, New York City. 

James Harold Fox, the summarizer of this series of articles, is also a former science teacher. 
Holder of degrees from Harvard University and the University of Western Ontario, he has done bi- 
ological research work with the National Research Council of Canada. Dr. Fox has two children— 
a young son, and a daughter who plans to enter science teaching next fall. 
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High School Science Library 


E very year some 200 new books appear in the 
field of science on the high school level. Each 
title is worthy of consideration as to purchase 
for the high school science library. If the science 
teacher could order every one of them, the bill 
would be between $400 and $500! Of course, you 
may dream about this liberal book budget. 

Perhaps only one library in our nation receives 
all of these books—the Library of Congress in 
Washington, where copyrighted works are depos- 
ited. The annual order of books for the high school 
science library, therefore, becomes a problem of 
selection. An ideal situation exists when the 
librarian has a high interest in science and the 
teacher is a true lover of good literature. 

Selection becomes simpler if certain ideas guide 
the choices. This is true whether the budget for 
the year be $10 or $100. (We hesitate to offer our 
proposals for a “dream budget” of $1000 or 
more.) What are the characteristics of those books 
to be listed for early purchase? 

1. The books selected should be new. Old books 
may interest the collectors of antiques, but not 
youth. Could the presence on the shelf of Knights 
of the Air by Molter (Appleton, 1918), or An 
Hour of Aviation by Macmillan (Lippincott, 
1930), or even American Wings by Leyson 
(Dutton, 1940) make unnecessary the purchase 
of Young People’s Book of Jet Propulsion by 
Ross (Lothrop, 1950)? 

Is a decade of progress in electronics to be 
ignored by omitting Television Works Like This 
by Bendick (McGraw-Hill, 1949)? Does the 
popular understanding of drugs and diseases need 
no refreshing as to the sulfas, penicillin, strepto- 
mycin, and other “wonder medicines” ? 

Even the so-called “static aspects of nature” 
are touched by man’s progressive understanding. 
New books may be ordered about birds, as /ntro- 
duction to Birds by Kieran (Garden City, 1950) ; 
about flowers, as A Guide to Familiar American 
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By HANOR A. WEBB 


Professor of Science Education and Chemistry 
George Peabody College for Teachers 
Nashville, Tennessee 


Wild Flowers by Zim and Martin (Simon and 
Schuster, 1950) ; about nature in general, as Field 


Book of Nature Activities by Hillcourt (Putnam, 


1949). The knowledge of insects, gardening, 
weather, the soil, should be kept up-to-date. We 
may be sure that as long as books on nature con- 
tinue to be written their observant authors are 
finding something new and interesting. 

For certain highly significant areas of science 
the only books about them that exist are new. 
Such a title is Young People’s Book of Atomic 
Energy by Potter (Dodd, 1948). Others on tele- 
vision, jet engines, and the like are listed else- 
where in this discussion. 

The high school library is no mere storage 
space. If it is to be used freely and willingly by 
students, it must offer them the latest knowledge 
in all areas of their important interests. 

2. The books selected should be diversified. 
Librarians and teachers should have an airplane 
view of science. The distant perspective should 
cause the single, fenced fields of science to dwindle 
in apparent size and importance, while the whole 
spreads out as a boundless vista. Of such a breadth 
is science. Therefore, no matter how small or how . 
large the purchase order may be, the titles should 
be picked from as wide a variety of scientific areas 
as possible. 

Even strong local interests do not justify a 
seriously unbalanced list. High School students 
are not specialists; they will not all remain in the 
home community. They should have contact with 
all phases of nature and human activities that are 
based on science. 

In addition to the obvious selections of books 
treating of astronomy, biology, chemistry, physics, 
weather, and similar organized fields, the order 
for the high school library should include such 
areas and representative titles as these: explora- 
tion—High Jungle by Beebe (Duell, 1949) ; pets 

Your Dog and Mine by Lowry (Meredith, 


The SCIENCE TEACHER 


1948); homes—Your Home, Its Upkeep and 
Rejuvenation by Hawkins (Garden City, 1949) ; 
hobbies—Your Camera by Emanuel (Focal, 
1948) ; stories—Young Readers’ Animal Stories 
by Thomas (Lantern, 1950) ; sports—Champion’s 
Book of Sports by Oshins (Garden City, 1949) ; 
Ancient Man in North America by Wormington 
(Denver Museum of Natural History, 1949). 

Give consideration to borderline books that 
seem to present science incidentally. You may be 
surprised how many principles they explain. 

Science fiction ? It is best to examine these before 
ordering. Some such volumes have been written by 
literary masters (Verne, Wells), but others are 
lurid in style and false in regard to principles. 
No great need for these highly imaginative books 
exists, for in science “truth is always strange, 
stranger than fiction” (Lord Byron). 

3. The books selected should have a wide range 
of reading level. Send an average science student 
to the library without a specific assignment. If 
he chooses to read science for interest, he may 
select a title from the “youth” catagory (grades 
six to eight) and enjoy its simple text and liberal 
illustration. Examples: Frogs and Toads by Zim 
(Morrow, 1950) or Owls by Zim (Morrow, 
1950). But if this average high school student 
reads for information on a subject that concerns 
him seriously, he may find a well-written, college- 
level book to his liking. Examples: Partners With 
Nature by Green (International Textbook, 1950) 
and Minerals and the Microscope by Smith (Mac- 
millan, 1949). 

It is obvious that the lower-level books will ac- 
commodate the poorer readers in a science class, 
while the higher-level books challenge the better 
readers. By such diversity the ever-present prob- 
lem of individual differences is at least partly met. 

4. The books selected should meet instincts of 
high school youth. What are these chief instincts ? 

THE HERO-WORSHIP INSTINCT is well served by 
the biographies of scientists and inventors. Certain 
life stories seem never to grow old. Numerous in- 
deed are the volumes on the life of Edison; the 
latest is Thomas Alva, Edison by Clark (Aladdin, 
1950). The lapse of a century has not caused the 
memory of Darwin to fade; the evidence is Charles 
Darwin by (Scribner’s, 1950). The col- 
lected lives of chemists has been brought up to 
date in Crucibles: The Story of Chemistry from 
Ancient Alchemy to Nuclear Fission by Jaffe 
(Simon and Schuster, 1948). The first issue of 
Crucibles was in 1930, 
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Who are the heroes of science today ? We must 
await the judgement of authors who write a few 
decades hence, for whom the perspective of time 
has separated the truly heroic from the merely 
spectacular. If you are a young science teacher, 
why not make a list of heroes and check it 40 
years from now. 

THE HEROIC OCCUPATIONS INSTINCT is met 
each year by appropriate titles. Recent examples: 
(aviators) Visibility Unlimited by Grace (Long- 
mans, 1950) ; Big Game Hunting and Marksman- 
ship by Lee (Small Arms, 1950); Of Men and 
Mountains by Douglas (Harper, 1950). 

THE ADVENTURE INSTINCT is fed by the vicari- 
ous experiences of adventurous authors. De- 
scriptions of Antarctic intrepedity have been 
brought close to the present by Strong Men South 
by Menster (Bruce, 1949) and Snow, Ice and 
Penguins by Lee (Dodd, 1950). A balsa raft bear- 
ing six men floated westward from Peru across the 
Pacific, its story told in Kon-Tiki Expedition by 
Heyerdahl (G. Allen & Unwin, London, 1950). 
Other sagas are in recent print. 

THE DOMESTIC INSTINCT is responsible for the 
popularity of titles dealing with homes and hobbies. 
Just name your activity; there’s a book for it! 
Is it cooking ? Select Basic Guide to Good Cooking 
by Wrightnour (Grossett, 1950). Is it sewing? 
Include Standard Book of Sewing by Lowrie 
(Garden City, 1949). Is it gardening? List Every- 
day In My Garden by Farthing (Macmillan, 
1950). Is ita workshop? Try Working with Tools 
for Fun and Profit by Collins (Garden City, 
1949). Is it pocket money ? Get 75 Ways for Boys 
To Make Money by Paradis (Greenberg, 1950) 
and Every Woman’s Guide to Spare Time Income 
by Lehman and Yarmon (Harcourt, 1950). 


Were this list of youthful instincts lengthened, 
it would include the gang instinct for which Boy 
Scout and Girl Scout manuals offer guidance; 
the collecting instinct for which titles appear fre- 
quently; the curiosity instinct which is behind 
experimentation, and several others. The ado- 
lescent is indeed a bundle of instincts—‘“some 
baser, some nobler, all necessary” (Newman). 

5. Some science books should be selected for 
vocational guidance. The high school is a Temple 
of Decision in which a life of self-support is 
planned for almost every student. Many specific 
inquiries about scientific occupations should be 
well answeréd in the high school library. The value 
of such titles as these will be obvious: Making In- 
ventions Pay by Keeley (McGraw-Hill, 1950) ; 
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Your Career in the Metallurgical Profession by 
Sullivan (American Society for Metals, 1948) ; 
Aviation from the Ground Up by Floherty (Lip- 
pincott, 1950). The newer technical vocations 
should have special attention, as with Training the 
Local Announcer by Gould and Drummond 
(Longmans, 1950) and Your Opportunities in 
Television by Harrington (McBride, 1949). 
Less glamorous occupations should not be 
ignored ; a period of a few years brings titles that 
describe almost any type of labor that offers em- 
ployment to fair numbers of workers. For those 
students plagued by indecision there may be help 
in The Right Career for You by Benge (Funk, 
1950). We hesitate to mention another title for 


which there might be much demand; it is How To. 


Avoid Work by Reilly (Harper, 1949). 

6. Certain reference books in science should be 
selected. Although their contents are primarily 
factual, and unchangeable, there is still a problem 
of up-to-date-ness as to recent data and elimination 
of obsolete information. A new reference volume 
is a comforting possession, an excellent example 
being Fieldbook of Natural History by Palmer 
(McGraw-Hill, 1949). 

7. On occasion a science book should be se- 
lected for its literary style. Is this a paradoxical 
idea? A few scientists are also literary craftsmen 
of the highest skill. Certain naturalists can match 
any poet in the expression of noble thought. You 
may test this in Cup of the Sky by Peattie and his 
son (Houghton, 1950) or Arctic Venture by Gil- 
bert (Holt, 1950). 

8. Are there “bad” science books to be avoided? 
Fortunately, not many. Editors readily detect the 
crackpot manuscripts and reject them. Few science 
books on the high school level are outrageously 
dull, for editors and authors know the need to in- 
terest their readers. You would not knowingly 
select an inaccurate science book, yet you must 
make allowance for the level of writing. To keep 
his story simple, an author may tell the truth, but 
not the whole truth. 

Occasionally a book unsupported by scientific 
fact does appear. In 1920 Marshall B. Gardner 
issued A Journey to the Earth’s Interior, or 
Have the Poles Been Discovered? His theory was 
that another sun is exactly in the center of the 
earth, shining upon interior, and inhabited conti- 
nents. His colored plates were wonderful, showing 
the sunlight streaming through the polar openings, 
causing the aurora borealis. He quoted noted as- 
tronomers and geologists whose writings—as he 
interpreted them—confirmed his beliefs. 
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Another New Booklet by NSTA .. . 


. . . Has just come off press. 
Titled Safe Use of Electrical Equipment, the 
booklet is informational for teachers and students 
and includes suggestions for teaching and a quiz 
sheet for pupils. It was prepared jointly by NSTA 
and the National Commission on Safety Educa- 
tion. Recommended for general science and phys- 
ics classes and for laymen. 

Regular price of the booklet is 50 cents a copy. 
However, it will be sent free to all sustaining 
members of NSTA and is available to other mem- 
bers at only 25 cents a copy. Please send remit- 
tance with order ; do not send stamps. Order from 
NSTA headquarters. 


Fire Triangle Poster Kit 

A kit of 
teaching fire safety is now available from the 
National Education Designed for 
upper elementary grades and junior high school, 
the kit includes “The Fire Triangle,” a poster for 
bulletin board use, together with a teacher’s supple- 
ment and 40 copies of a quiz for pupils. Price for 
the complete kit is 25 cents. 


materials offering suggestions for 


Association. 


A similar book appeared in 1950, written by 
Immanuel Velikovsky, entitled Worlds in Colli- 
sion. It concerned an erratic comet that appeared 
whenever any great event on our planet needed an 
explosive force. The Children of Israel, for exam- 
ple, ate its tail (which they called “manna”) as 
they wandered in the Wilderness of Sin. A few 
centuries ago the comet accepted the law of gravity 
and became the sedate planet Venus. 

Gardner was forced to publish his book himself, 
and it probably did not have a wide sale. But a cur+ 
rent publisher risked the firm’s excellent reputa- 
tion in behalf of the great profits Velikovsky’s 
sensation would bring after an amazing publicity 
program. Men of science, who tolerate crank books 
because they make little impression on intelligent 
people, objected strenuously to the advertising of 
Worlds in Collision as a revelation of newly-dis- 
covered scientific knowledge, discrediting every 
presently-accepted principle of astronomy, mathe- 
matics, and geology. Some teachers of high school 
science already report challenges by students, 
based on Velikovsky’s theories. 

There are plenty of books, therefore, for the 
high school science library. Is there plenty of 
money to buy them? Here, indeed, is a problem 
for another discussion. 
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USE the Illustrations! 


PROBABLY FEW READERS of this issue of The 
Science Teacher have ever examined a high school 
science textbook of 50 years ago. The present 
writer studied botany, physiology, and physics in 
1908 and 1909. High school science was then ex- 
periencing the expansion and the high hopes en- 
visioned by the Committee of Ten. New courses 
in science were springing up. Teachers were 
taking charge who had never taught science be- 
fore. There was little background of experience in 
secondary school science. High school texts were 
written by college professors. They were simplified 
editions of college texts with the more difficult 
concepts eliminated. Illustrations were sparse and 
of poor quality. The writer was blessed with a 
gifted and enthusiastic teacher, and he thoroughly 
enjoyed science. But students of that day received 
little motivation from textbooks; they were heavy 
going. 

The First World War claimed the writer, and 
he stayed on in the Army for 30 years, returning 
to high school teaching in 1946 like a Rip Van 
Winkle. There were many changes for the better, 
but the thing which has been most fascinating is 
the present-day textbook. They are interesting ; 
they are a happy contrast to the books of the early 
years of the century ; 
diagrams ; 


they are full of pictures and 
they are attractive! But students have 
changed too; many of them are not thirsty for 
knowledge. Better teaching is needed now, more 
than ever before, and this in spite of the greatly 
improved teaching materials. 

How may the teacher get full value from the 
excellent illustrations found in our current texts? 
Three methods will occur to the alert teacher. The 
first requires his minimum effort. This is the case 
when the author has carefully, fully, and interest- 
ingly discussed his pictures or charts or figures. 
The students who study the lesson will, themselves, 
and without special guidance, gain full value. With 
such a book the teacher, in making his assignment 
for a day or for a unit, may merely refer to the 
illustrations. He mentions their excellence with 
such appreciation as to arouse the interest of the 
class and cause the students to look forward to 
their period of study and to pay special attention 
to the figures. 
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The second method is useful when the author 
has not been so skillful, when illustrations are not 
fully explained, or when interesting points are not 
obvious to the rapid reader. This, I think, is the 
more usual situation. We teachers should realize 
that many of our students are causal in their study 
habits. The biology lesson competes with the deep- 
throated strains of Vaughn Monroe or with the 
exciting stars of “Toast of the Town.” There is 
little time between these radio or television 
“musts.” Perhaps “Conservation of Living 
Things” is the evening’s lesson, but it has to be 
satisfied with one half hour which can be spared 
from alluring audio-visual treats. 

A few weeks ago a television survey utilized the 
students in two large study halls at Falls Church 
High School to determine the extent of listening 
and the program tastes of students in this Virginia 
suburb of Washington. Approximately 75 per cent 
of the members of these study halls were frequent 
or habitual television “fans,” and inspection of 
their answers to the questionnaire showed that 
many of them spent almost their entire evenings 
in front of the screen. Television is indeed chang- 
ing the home study habits of the nation’s children. 
No doubt it is educational and broadening even 
when the “kids” themselves select their programs. 
However, a survey such as this indicates that we 
must motivate and guide our students’ study habits 
as never before. Home study is no longer auto- 
matic even for our better students. We need to 
give our assignments in such a way as to arouse 
anticipation. We need to point out the value to be 
derived from a mastery of the subject. And we 
need to discover which of our 30 students have 
studied their lessons and to give them approval 
and encouragement to continue in this good habit. 
The picture or diagram is a strong feature for this 
study assignment motivation. When the caption is 
brief and when the explanation in the text is diffi- 
cult to follow, it is worth while for the teacher to 
amplify and explain, seeking to stir up interest in 
the assignment. 

There is a third method of using illustrations. 
It takes some time and extra preparation by the 
teacher, but it is more than worth the effort. Let 
us suppose that we are in physics and are studying 
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the diagram of the local-battery telephone. The 
teacher and every student may have the same 
diagram, each in his own book, but one finds it 
difficult to explain to a group just how the currents 
are set up when one speaks into the transmitter. 
The explainer is looking at, and talking about, one 
bit of the circuit while the listeners are looking at 
various other parts. Discussions on such a basis 
are confusing or even futile. 

This kind of difficulty may be resolved if the 
teacher can give some extra time in preparation to 
the reproduction of such figures in class-display 
size. The writer has a large drawing board with 
“T” square, a stock of vari-colored heavy paper, 
24 x 36 inches in size, and black and red Floquil 
pens. With these it is a matter of a few minutes to 
copy a diagram in two colors and in such size as 
may be fastened on the blackboard frame and be 
visible to the back row. With such a chart and a 
pointer everyone may follow the explanation and 





ask questions to straighten out any obscure point. 
Once made, such a chart becomes a permanent 
asset to the teacher and to future classes. It greatly 
increases the usefulness of the figures in the text, 
and it makes available to all any desired figure in 
a supplemental book or magazine. 

The writer has frequently found, in reproducing 
such figures, that the detailed scrutiny which the 
copying has required has brought to his attention 
interesting points which had not been apparent 
from a mere perusal of the figure in the text. This 
kind of copying is interesting to some students, 
and, if he desires, the teacher may enlist voluntary 
help in preparing his figures. When this occurs, 
he has automatically an expert in the class who 
can explain the figure in clear detail and whose 
enthusiasm is almost sure to spread to the class. 

We modern teachers are blessed with attractive 
books. They are full of illustrations. Let us use 
them to good effect. 


A Spot-Check Evaluation Scale 
Jor High School Science Textbooks 


WHEN EDITORS of textbook publishing houses 
want to evaluate a competitor’s text, they generally 
use a spot-check system. Such a method has the 
advantages of being brief, specific, and realistic. 
If the sampling of randomly-chosen pages in the 
textbook is adequate, a clear picture of the text’s 
educational usefulness is obtained. An evaluation 
scale based on the concept of sampling cannot be 
entirely objective, since some items are certain to 
be subjective in nature. The results of using such 
a scale, however, are certainly more satisfactory to 
a teacher than a hit-or-miss leafing through a sam- 
ple copy. 

The following scale is organized around ten gen- 
eral headings: qualifications of the author, organi- 
zation, content, presentation, accuracy, readability, 
adaptability, teachings aids, illustrations, and ap- 
pearance. It would be possible to select 100 head- 
ings, but this list represents a sampling of the most 
important things to look for. Actually, while the 
scale is interpreted in numerical terms for con- 
venience of the teacher, the items are not intended 
to be of exact equal value. If a science text should, 
for example, show up as inaccurate, it should be 
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thrown out without question. Teachers, as well as 
editors, probably have special topics like pho- 
tosynthesis or the theory of ionization which they 
like to check. 

This was tried out in a class of 40 students in 
the teaching of science at Boston University. It 
was found that it could be completed without diffi- 
culty in 30 minutes. 

This scale is intended as a guide for evaluating 
science textbooks at high school level. Each of the 
five items under the ten general sections is pre- 
ceded by the figure 2, the number of points it rep- 
Check the items which you believe apply 
to the textbook you are examining. Add the points 
for the items you have checked in each section and 
record in the place provided. Add the partial 
scores to get a total score. The highest possible 
score for a textbook is 100 points. 


resents. 
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Textbook 
Author 
Publisher 


Copyright year 














List price 


Score 








I. Qualifications of Author (See title page, pret- 
textbook, and 


ace to 


manual. ) 


preface to teacher’s 

(2) The author has taught the subject about 
which he is writing. 

(2) The author holds advanced degrees in re- 
lated fields. 

(2) The author has received assistance from 
specialists in preparing his manuscript. 

(2) The author has tried out his material in 
classroom situations. 

(2) The author’s point of view, theory, or 
philosophy is in harmony with that of my 
school. 


Partial score 


[Il. Organization (See table of contents, the pref- 
ace, the section headings through one unit, and 
the end of one chapter.) 

(2) There is a central theme which correlates 
the whole textbook. 

(2) The textbook is organized into units which 
are based on student interest and proba- 
bility of use in everyday life. 

2) The organization of topics within units is 
from the less difficult to the more difficult. 

(2) The organization makes use of topics al- 
ready taught in my school. 


( 


(2) Questions and/or problems at the ends oi 
chapters are graded explicitly in difficulty. 


Partial score 


III. Content (See table of contents, index, and five 
text pages. ) 

(2) The textbook contains all the topics neces- 
sary for my course. 

(2) Material from one part of the textbook is 
cross-referenced with similar material in 
another part of the book. 

(2) The historical development of science is 
given some place. 


Z Topics dealing with the latest advances of 


science, such as atomic energy, are in- 
cluded 

(2) The social significance of science is 
stressed. 


Partial score 
IV. Presentation of Material (See any five intro- 
ductions to chapters or problems. ) 
(2) The inductive approach is used wherever 
possible in introducing a new topic. 
(2) The problem-solving aspect of 
method is stressed. 


scientific 
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(2) The author’s style is informal and inter- 
esting. 

(2) Unfamiliar scientific terms are set in italics 
or boldface. 

(2) Important principles are set in italics or 
boldface. 





Partial score 


V. Accuracy (Select any five topics in the index 

and look them up in the text.) 

(2) All the items I looked up are on the pages 
indicated in the index. 

(2) The items I looked up are scientifically 
correct. 

(2) Teleological expressions are avoided. 

(2) Personification is avoided. 

(2) No ambiguity is apparent. 


Partial score 





VI. Readability* (See any one text page.) 
(2) The average number of words per sentence 
is below 21. 
(2) Sixty per cent of the sentences are simple 
or compound, as opposed to complex. 
(2) There are at least four personal references 
per 100 words. 
(2) There are not more than 42 affixes per 100 
words. 
(2) There is at least one application for each 
abstract principle. 
Partial score 
* This section is adapted from formulas by Rudolph Flesch. 





VII. Adaptability (See table of contents and any five 
text pages. ) 
(2) The textbook is satisfactory for slow, av- 
erage, and brilliant students. 
Students with rural and city background 
will find the text useful. 
The textbook is arranged so that certain 
sections can readily be omitted. 
The authors treat controversial subjects 
impartially. 
In general the text fits my particular com- 
munity needs. 


~~ 


Nm 


ho 


tN 


Partial score 


VIII. Teaching Aids (See end of chapters, appendix, 

and teacher’s manual. ) 

(2) Summaries, questions, and problems at the 
ends of chapters are adequate. 

(2) References for teachers and students are 
annotated. 

(2) Appendix material is pertinent and useful. 

(2) The teacher’s manual is more 
answer book. 

(2) An annotated up-to-date film list is pro- 
vided. 


ee 


than an 


Partial score 


(Continued on following page.) 
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IX. /llustrations (See any ten illustrations.) 

2) The illustrations are relatively modern. 

(2) The photographic reproductions are large 
and clear. 

(2) The line cuts are 
quately labeled. 

(2) The figures are tied into the textual ma- 
terial by direct reference. 

(2) The legends under the illustrations are 
useful learning devices. 


well drawn and ade- 


Partial score 


ve 


X. Appearance (See cover and leaf through the 
text.) 
(2) The appearance of the cover is attractive. 
(2) The size and shape of the textbook would 
not be a handicap to students. 
) The placement of the illustrations is pleas- 
ing. 
(2) The design of most pages is open, rather 
than crowded. 
(2) The size of type makes for easy reading. 


Partial score 


EAVY Textbooks Necessary? 


A (€LASSROOM TEACHER, chairman of the text- 
book selection committee in one of the largest high 
schools in Connecticut, was speaking: 


Here, hold this! We rejected this textbook 
solely because of its weight without even open- 
ing its covers. 


Many teachers have observed that high school 
students carry four, five, or six courses and that 
the combined weight of their textbooks places an 
actual physical burden upon young people who are 
compelled to carry the textbooks home for study. 
It may be pointed out that the average science 
textbook increased from 200-300 pages to ap- 
proximately 600-700 pages (a few have gone over 
the 1000-page mark) during the past few decades. 

There are several reasons for the mushroom 
growth of textbooks. Strangely enough, one of the 
earliest, and probably the most important, of the 
contributing factors was the attention and study 
given to textbooks by leading educators. In a pro- 
fessional effort to improve the education of the na- 
tion’s youth during the 1920’s and 1930’s these 
leaders established so-called criteria for 
textbooks. Such criteria, among other things, in- 
cluded numerous teaching aids designed to assist 
the teacher in his educative role. 

A second reason apparently developed from the 
first. In most high schools, and especially the 
larger, textbook selection committees have been 
formed for the purpose of selecting the textbooks 
to be used. It seems that practically all such com- 
mittees adopted the criteria set by educational 
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leaders who established arbitrary scorecards for 
textbook rating purposes. Such action put pressure 
upon textbook publishers to produce books which 
would rate high on the scorecards. 

So a third major factor contributing to this veri- 
table merry-go-round of increasing textbook size 
proceeded from the first two and was represented 
by the reactions of publishers and authors. In an 
understandable desire to meet competition on text- 
book rating scorecards, as well as in an effort to 
assist teachers, the publishers and authors multi- 
plied the types and numbers of teaching aids in- 
corporated in their products. To be sure, some au- 
thors have rebelled against this tendency or trend. 
Apparently, there has been a desire to eliminate 
some of the traditional teaching aids and other ma- 
terials which textbooks. However, the 
trend has generally been the other way, with pub- 


exist in 


lishers demanding a larger number and variety of 
teaching aids and desiring to use as many photo- 
graphs as possible. 

Since the trend toward increased size has been 
under way for some time, and shows no signs of 
abatement, it was thought that an evaluation of 
this movement was long overdue. It was not pos- 
sible at the time (1949) to investigate all of the 
factors which have been involved in the increase of 
book size. It was necessary, for instance, to disre- 
gard the additional space required to handle all of 
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the newer knowledge gained as scientific frontiers 
are pushed forward. Also disregarded was consid- 
eration of subject-matter overlapping which exists 
in the general science, physics, chemistry, and biol- 
ogy textbooks. It is this writer’s belief that much 
of the existing repetition is unwarranted. More- 
over, many of the older, traditional subject-matter 
materials should be subjected to scrutiny with a 
view to drastically reducing or eliminating topics 
which bear little relation to present needs. 

In an attempt to attack one phase of the whole 
problem, 14 types of teaching aids most com- 
monly provided in biology textbooks were investi- 
gated. The decision to limit the study to this area 
was based upon the fact that the average science 
textbook producer devotes approximately 20 per 
cent of his total page allotment to this type of 
material. 

All of the 170 Connecticut biology teachers 
teaching in 1949 were interviewed personally with 
regard to their use of textbook teaching aids. The 
final results of the survey indicated that the vo- 
cabulary or glossary was the teaching aid most 
widely used, 77 per cent of the teachers indicating 
a “frequent” to “always” use. The corresponding 
percentages for the remaining teaching aids were 
as follows: review questions, 63; outlines and/or 
summaries, 52; tests, 48; guide questions, 47; 
demonstrations, 45; lists of principles, 44; experi- 
ments, 37; reports, 36; references, 30: projects, 
29; problems, 23; visual-aid sources, 11; and field 
trips, 3. 

It should be pointed out that non-use of a text- 
book teaching aid does not imply that the teach- 
ing aid per se was not employed by the classroom 
teacher. In fact, during the survey, many biology 
instructors hastened to remark that they relied 
upon other means for fulfilling the stated purposes 
of textbook teaching aids. For instance, in the mat- 
ter of references, many teachers assigned current 
newspaper articles or readings in popular maga- 
zines, such as Life, Readers Digest, Popular Sci- 
ence, and the like. Again, in the matter of projects, 
some teachers claimed that pupil-initiated projects 
were employed whenever possible ; when the latter 
were unavailable, the teachers drew upon their 
own experiences for worth-while activities of this 
nature. In this manner it was felt that a realistic 
contribution to the students’ education and growth 
was made in a more dynamic fashion. Thus, it 
would appear that unless some textbook teaching 
aids are (1) made more up-to-date, or (2) made 
to apply more specifically to actual teaching situ- 
ations and particular types of environment, they 
might well be omitted from biology textbooks. 


March 195] 


That additional investigation of certain text- 
book factors is warranted at this time is suggested 
by the fact that the interviewed teachers, in general, 
did not approve of the books they were using. The 
investigator frequently was asked to indicate the 
source of a “good” textbook. The specific data on 
this teacher reaction were : 


Liked textbook in use ............ 14.1% 
Disliked textbook in use .......... 60.2% 
Now-Gomel. ....  .c« éBewtacteuen 25.7% 


In conclusion it should be emphasized that the 
study herein discussed included only the biology 
teachers of one state. No claim is made that the 
findings are universal in character. It well may be 
that further studies along the lines indicated might 
be profitable, either with respect to other materi- 
als of biology textbooks, in other subject-matter 
fields, or in other geographical areas. But, as far as 
the existing evidence goes, it seems that remedial 
action on the part of all concerned should be con- 
sidered. This might well begin with the classroom 
teacher taking an active part. For instance, such 
individuals might prevail upon their supervisors 
and textbook selection committee representatives 
to guard against recommending textbooks which 
contain superfluous materials. 

Also, educational leaders might do well to re- 
evaluate their thinking about textbooks in gen- 
eral. For instance, they might test their theories 
concerning textbook teaching aids in the field be- 
fore extending advice to publishers. As an ex- 
ample, such leaders have frequently stated that 
teachers who have little experience, minimum 
training, and teach in small schools need the 
teaching aids more than do their more-favored 
colleagues. These three factors were kept under 
observation during the study reported here. Anal- 
ysis of the accumulated data revealed that the fac- 
tors of teaching experience, teacher training, and 
school size have little effect upon the use of text- 
book teaching aids. 

Finally, it appears that textbook publishers 
might make an effort to investigate the possibility 
of eliminating some of the existing teaching aids 
and reducing the amount of space devoted to oth- 
ers. But the first move must be made by teachers 
and educators in general. So long as they agree 
that teaching aids in textbooks are desirable 
(whether they use them or not), textbooks are 
likely to grow in size and increase in cost. Good 
textbooks, containing only appropriate illustra- 
tions and teaching aids likely to be employed by 
the majority of teachers, and not exceeding 400 
pages in length, might be well received. 
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A SCIENCE COURSE consists in most instances of 
certain basic knowledge and ideas plus numerous 
applications to things and events. Usually most of 
the applications are common throughout the na- 
tion ; only a few are unique to the locality in which 
the course is taught. 

The teacher wants each pupil to understand and 
learn the basic knowledge and ideas and become 
familiar with, and understand, the applications, 
many of which are part of the pupils’ daily living. 
The teacher also wants each pupil to develop 
certain attitudes and form certain habits of think- 
ing and acting and also learn to work in a group. 
A workbook can be of great assistance to a teacher 
in attaining these goals. 

Some teachers say that they are opposed to 
using workbooks in science instruction, yet they 
devote much class time to writing exercises and 
other workbook materials on the blackboard for 
their pupils to copy and use. Sometimes they have 
the workbook materials mimeographed or hekto- 
graphed. 

A workbook that is published commercially is 
written by one or several educators who have re- 
vealed skill in teaching, in the preparation of sci- 
ence courses of study, and in the preparation of 
workbook materials—objective exercises, sug- 
gested activities, review questions, etc. The prep- 
aration of such materials requires not only skill 
but much time, more time than most teachers have 
after they teach several classes and participate in 
other school functions each day. A teacher who 
does have the skill and the time to prepare work- 
book-type material for her own use may find that 
it is not a cog in a multi-grade program of science 
instruction. 

Rarely can the aims of a science course be 
achieved if each pupil’s work consists only of read- 
ing and listening plus unguided activities and 
projects. Some reading and listening are desirable 
—even essential, considering the extent to which 
young citizens need training and practice in those 


skills. 
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By JACK HUDSPETH 


Publications Division, The Steck Company 
Austin, Texas 


For the aims of a science course to be achieved 
the pupils must engage in much overt activity, 
both individually and in groups. To lead to the de- 
sired outcomes this individual and group activity 
must be well planned in advance and then carefully 
directed during execution. But this is very difficult, 
almost impossible, for most teachers, each of whom 
has several classes of young people of varying in- 
terests and capacities. By using a well-prepared 
workbook teachers can provide the necessary pupil 
activity and have time to guide their execution al- 
though pupils are not doing identical work. 

A workbook enables a teacher to do a better job 
with her pupils because it provides numerous 
exercises involving the basic knowledge and ideas 
of a science course and motivation and guidance 
for individual and group activities of a paper-and- 
pencil nature. Such activities are not only efficient 
in time consumption and promotion of learning 
but provide pupils with training in following 
printed instructions—an activity that is common 
in adult life and in which a school child should 
attain skill. The paper-and-pencil activities also 
enable a pupil to utilize the material he is trying to 
learn and to form desirable conclusions. 

A useful workbook also should contain illustra- 
tions with exercises that require the pupil to study 
the illustrations, thus learning how really to look 
at an illustration or a diagram rather than merely 
to glance at them. It should quide pupils to in- 
vestigate and study unique local applications. Re- 
view questions are useful in a workbook, for they 
enable a pupil to check his accomplishment. One 
type of workbook contains brief, terse, factual text 
on the basic knowledge and ideas of the course. 
The text not only contributes to a pupil’s learning 
but provides practice in reading for information, 
rather than merely pleasure, a skill which young 
people need to develop. 
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—At Least 
Not for Beginners 


By HERBERT S. ZIM 


Associate Professor of Education 
University of Illinois, Urbana 


SHOULD WORKBOOKS be used in teaching science 
in the elementary school? Emphatically no. And 
this No requires clarification only to the extent of 
pointing out that it applies to science as it is taught 
today and with workbooks as they now exist. The 
NO is dictated by a concept of elementary science 
which is widely held. For whatever other aims 
elementary science has, its fundamental purpose 
is helping children discover, explore, and under- 
stand their world and to find ways of answering 
questions and solving problems that are appro- 
priate to their age level. In such activities, facts are 
essential. Their acquisition through observation 
and experiment, by reading and consulting local 
authorities is an inherent part of science education. 

Sut lacking this guiding direction of a clear, ac- 
cepted purpose, facts in and of themselves have 
little significance. What might develop into an ex- 
citing science experience degenerates into a routine 
reading lesson with a premium on guessing the 
right answer—or at least the answer that the 
teacher or the book demands. 

One can neither condemn nor praise workbooks 
without considering the present status of elemen- 
tary science teaching. Practically all of it is done 
by the classroom teacher (as it should be), but 
present classroom teachers are ill-prepared for 
their responsibility. The majority have had no 
specific training in science education at all. Re- 
calling their struggle with Physics 101 or Botany 
116, many look at science teaching with fear and 
apprehension. Faced by a difficult situation, these 
teachers need and want help. But a workbook in 
their hands becomes an opiate rather than a tonic. 
It offers a pat, easy, and final solution for filling 
that trying half hour. In the hands of a skilled and 
experienced teacher the results might be different, 
but present-day workbooks are as unsafe with the 
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average teacher as a supply of morphine in the 
hands of a pain-ridden patient. 

Do workbooks contribute directly to the aims of 
science education ? Do they stimulate curiosity and 
activity or do they substitute such busywork as 
coloring pictures, labeling diagrams, completing 
sentences, matching words, or using other devices 
which have dubious value in learning the facts of 
science and even less in promoting scientific atti- 
tudes and methods? Can children use such books 
as an aid to exploring problems important to the 
class, or are they led willy-nilly into superficial 
contact with stereotyped, factual “units”? Might 
the time devoted to workbook exercises, questions, 
and tests be better devoted to simple experiments, 
field trips, observations, and activities that are 
both satisfying and stimulating? 

Each teacher or administrator must answer 
questions such as these as he puts aside his order 
blank and thumbs through a sample workbook. 
The answers will be apparent on page after page. 
Here in one book is the story of the formation of 
coal told in 13 disconnected sentences studded with 
blanks into which 36 assorted words may be 
dropped. Will this educational obstacle race yield 
any scientific reward? A book for first grade di- 
rects the pupils’ attention to a frame of three pic- 
tures in which they are expected to distinguish the 
plant from the animals. I showed this to a seven- 
year old and got only a sneer in response, This 
book has the first-grade pupils coloring flowers. 
They are still coloring them in the third-grade 
book, but now they can also draw flowers and fit 
them into vases labeled “annuals,” “perennials,” 
and “pretty flowers.” 

To top off what seems to be a hodge-podge of 
poorly selected, poorly organized, and pedagogi- 
cally unsound devices for teaching anything, some 
workbooks are so carelessly prepared as to be 
downright discouraging to use. This one is the 
typical eight-by-11 size. On page 11 type is set 
clear across the page in fatiguing lines. Turn, and 
the top of page 12 switches to three jam-packed 
columns. For variety the bottom of the page jumps 
to two columns. Page 13 goes into reverse with 
two columns top and three at the bottom. Page 14 
reverses again, and page 15, to break the monotony, 
has two columns of unequal width wandering in 
and out of an unlabeled diagram of the solar sys- 
tem with an overall effect that a surrealist might 
envy. 

The present state of affairs in regard to work- 
books is not completely on the level just described, 
and it certainly is not without hope. Some elemen- 
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tary textbooks have struck a spark if workbooks 
have not. Perhaps a five- or ten-year moratorium 
on science workbooks is in order. During that time 
we might tackle the whole problem of elementary 
science with the energy it deserves. We will need 
to improve teacher training, provide in-service 
programs, provide teachers with expert assistance 
in the form of consultant help. Then, as one part 
of that picture, someone may want to develop a 
device (not a workbook with all that the word im- 


plies) to help pupils plan experiments, record their 
data, interpret their findings, and even check their 
recall of essential facts. Success will come when 
pupils find it impossible to sit down and fill in 
pages by reading alone. The information they will 
need will have to come in large measure from 
activities, experimentation, and observation. This 
isn’t Utopian. It is a realistic and practical way to 
satisfy a need that workbooks have utterly failed 
to meet. 





Some Observations 


By JAMES HAROLD FOX 


Dean, School of Education 
George Washington University 
Washington, D. C. 


For many, reading is one of the most fruitful of all learning experiences. For 
some, it is far down the list of productive experiences in terms of learning. How 
much learning results from a particular reading experience depends upon many 
factors: the ease with which the learner reads, recognition and acceptance of a 
worthwhile purpose, rewarding satisfactions, among others. A great deal of as- 
signed reading in our schools, done reluctantly for purposes unrelated to desirable 
learning outcomes, is more than a waste of time, since it generates attitudes that 
inhibit further learning. 


Yet for the person who discovers a book from which he can find out what he 
wants to know without too many difficulties, reading may be one of the most en- 
riching of all activities. Hanor A. Webb’s guices to the selection of books for the 
high school science library, if applied, would make such discoveries much more 


probable and help to make libraries the treasure-houses that they ought to be. 


If by teaching we mean helping learners to initiate, develop, and evaluate 
the most fruitful learning experiences, books may be thought of as teaching aids 
—the most frequently-used of all teaching aids. This is a concept particularly ap- 
propriate for the science teacher, lest reading activities come to dominate the 
science classroom. Books are rich storehouses of information about science. They 
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permit the learner to extend vicariously his own observations by adding those of 
others. Their illustrations, by simplifying hard-to-observe phenomena, help him to 
study things that might otherwise be obscured. 


But the attitudes, the skills, the rigorous thinking of a scientist cannot be ac- 
quired by just reading books. The student who would reap the full rewards of sci- 
entific learning must observe first hand, compare, test, and experiment. To do 
otherwise is to learn merely about science. 


Books that leave an impression of complete knowledge, that cause readers to have 
a feeling of impotence in the midst of the wizards of science, that overemphasize the 
classical experiments, are not good teaching aids. Scientific investigation should not be a 
spectator activity. It is a dynamic movement in which all can participate from the very 
young to the very old. Science texts should make their readers itch to find out things for 
themselves. They should spark adventurous forays into reality. They serve best as re- 
sources to reorient the puzzled searcher and send him off again revitalized for the fray. 


Filling in words or coloring drawings are poor substitutes for first-hand observa- 
tion and experimentation. Workbooks that employ the time of learners in such ac- 
tivities may do more harm than good, for they may leave an entirely erroneous impres- 
sion of the nature of science. However, workbooks that arm the learner for scientific 


investigation at his maturity level could be of immeasurable value. Herbert S. Zim has 
stated the case well. 


Of course, a commercial workbook could save the time of a busy teacher, as Jack 
Hudspeth contends, if it stimulated the learner to engage in really scientific activities. 
Unfortunately, those with which the writer is familiar do not do so. 


Sometimes the illustrations used in science books close the subject even more 
effectively than the text. Perhaps a good illustration should raise more questions than 
it answers. As William S. Rumbough points out, illustrations in current texts are much 
better than in earlier ones; still there is room for improvement. Diagrams might, in ad- 
dition to showing how things work, point up existing limitations, for these suggest the 
probable lines of advance in applied science. 


Undoubtedly, Louis F. Vogel’s Evaluation Scale for Science Textbooks is a very 
useful instrument. The writer finds no item which he thinks ought not to be there. How- 
ever, might not a text rate high on the scale and still leave the reader a mere spectator of 
science phenomena? Why not add an item or two that would call attention to treatment of 
the limitations of scientific knowledge ? 


That textbook criteria developed more than 20 years ago need to be reexamined, 
there can be little doubt. Francis St. Laurence has described well some of their distressing 
effects. But are size and cost the most important? Perhaps the fundamental role of the 
textbook in science teaching should be thoroughly reviewed. 
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Evaluating Elementary Science 


Instruction 


By KENNETH H. FREEMAN 


Chairman, Department of Elementary Education 
University of Nebraska, Lincoln 





A Chicago Public School Photo 
University of Chicago 








Don’t be misled by the “elementary” in this 
article’s title. Dr. Freeman’s arguments make 
good sense for all levels of instruction. His con- 
cept of evaluation necessarily involves selection 
of content and activities and is also concerned 
with methods. We’d like to “second the motion” 
in @ loud voice. 

Formerly director of elementary education in 
Rochester, Minnesota, Dr. Freeman is co- 
author of the John C. Winston Co. Understand- 
ing Science series of elementary textbooks. His 
family includes his wife, Kay, and their three 


girls—Ann 9, Jan 7, and Nan 2. 








78 


Science education authorities and other curricu- 
lum experts universally recommend a science pro- 
gram for elementary schools. Administration and 


- supervisory leadership in the establishment of such 


programs is far from universal. There are woeful 
inadequacies in funds, materials, and trained per- 
sonnel. Therefore, the resulting programs should 
be the subject of continuous evaluation so that they 
may evolve into a developmental sequence of de- 
sirable learning experiences. 

Evaluation is the appraisal of the effectiveness 
of educative experiences in attaining predeter- 
mined purposes. It involves judgment. A good 
program of evaluation should consist of at least 
three general procedures: (1) formulation of a 
clear statement of purposes in terms of child be- 
havior; (2) collection of evidence to show how 
and to what extent the purposes are being real- 
ized; (3) interpretation of the evidence in the 
light of purposes to determine needs for modifica- 
tion and further development of the program. 


Finding cut by experiment: What materials can cut off 
(shield) magnetism? Ideas to be tested, ways of working, 
how the results are recorded, even the expression on the 
pupil’s face—all can be used in the process of evaluation. 


Formulating Purposes. The first procedure is 
not to be regarded as complete when a verbal 
statement of professed values is produced by a 
small committee. Acceptable purposes should be 
a functional expression derived from a study of 
the things we actually work and strive for in our 
classrooms. 

A common purpose of elementary science pro- 
grams is “to help children be more scientific in 
their attitudes.” Translated into a functional ex- 
pression in child behavior the objective may be 
like this: 

1. To help children withhold decisions until 
they have evidence from all available sources. 

&: 40 help children learn the technique of 
finding answers for themselves. 
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3. To help children learn to challenge sources 
of information. 

4. To help children to be openminded about 
“truths” and willing to change on the basis of 
further evidence. 

It is necessary for the teacher to develop situa- 
tions, or identify existing ones, in which these be- 
haviors may be expected to operate. Classroom 
discussions, demonstrations, experiments, field 
trips, playground activities, and extra-school ac- 
tivities may each provide situations wherein these 
behaviors may be observed from time to time. 

Modern courses of study have made some prog- 
ress in presenting material so the teacher sees the 
need for checking the application of generaliza- 
tions or principles in varying situations. The 
course of study and instructional guide, Science 
for Nebraska Elementary School Children,’ is- 
sued by the Nebraska Department of Public In- 
struction is organized in this way. The following 
sample from this publication shows how very defi- 
nite relationship is maintained between the three 
sections, “Pupil Activities,” “Knowledges,” and 
“What Have You Learned?” The last section 
identifies situations wherein the extent of applica- 
tion of the knowledges may be observed in opera- 
tive behavior. 

Suggested Activities for Gaining Knowledges 
About the Weather 
Grades—Beginner, 1 and 2 

Pupil Activities 
3. Put a little water into a pan. Set the pan on 
the table. Look at the water in the pan every day. 

What happens to the water? Write a chart story 

like the one shown below, in which you tell what 

you did and what happened. 


Note to teacher: Explain that water goes into 
the air. We say that it evaporates. 


Knowledges 


1. When water stands, it gradually disappears 
into the air. It evaporates. 


What Have You Learned ? 


1. When your mother hangs her clothes on the 
line, what becomes of the water in them? (Activi- 
ties 3, 4, 5, and 6) 

2. After a shower, water sometimes stands in 
puddles on the ground and on sidewalks and pave- 
ments; soon the water is gone. What happens to 
the water? (Activities 3, 4, 5, and 6) 


Collecting Evidence. The collection of evidence 
is not limited to formal pencil and paper testing, 
either commercial or teacher-made. All 

1 Nebraska Department of Public Instruction. Suggested Activi- 


ties for the Science Program in the Nebraska Elementary Schools. 
Published by the department. Lincoln, Nebraska. 1948. 


useful 
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ways of recording actions and responses of pupils 
in varying situations should be utilized. This step 
is descriptive, not judgmental. 

Evidence of the attainment of purposes may be 
collected, in part, by observation of the day-to-day 
activities of the children. For example, Johnny 
may ask, ‘““‘Who wrote this? How did he get to be 
so great? How do we know his answers are the 
right ones?” Mary says, “We can’t be sure with 
just one experiment. This should be tried under 
other conditions.” 

Careful observation that results in an objective 
descriptive record of behavior has certain advan- 
tages. This method has no limitations of age, place, 
time, or type of problem in its application. It has 
the added advantage of the pupil being unaware of 
the process. The artificiality of a formal testing is 
not introduced. 

Reference has been made to the limitations of 
pencil and paper tests. One should not conclude 
that there is no place for these tests. It is the 
teacher’s job to use every profitable means of gath- 
ering information. Anecdotal records, case study 
techniques, tests, interviews, inventories, question- 
naires, etc., all have a place in the never-ending 
task of learning more about the child. 


Interpretation of Evidence. Interpretation in- 
volves a comparison of collected evidence with 
initial purposes to reveal need for (1) changes in 
the educational environment which will facilitate 
the attainment of our purposes, or (2) some modi- 
fication of our purposes. This is the judgmental 
phase of evaluation. It is a phase often neglected 
by teachers. Too many teachers regard the record 
of performance as the evaluation. 

Ideally, pupils, parents, administrators, and 
teachers must take part in this appraisal. Varying 
degrees of participation will depend on the close- 
ness of the individual to the situation. Obviously, 
the pupil, parent, and teacher will be most con- 
cerned. 

In trying to describe “what evaluation is,” it 
must be emphasized that it is an integral part of 
teaching. In its best form it is a continuous ap- 
praisal of the achievement of desirable pupil 
growth through educative experiences. 


Can Weaknesses Be Avoided? 

Many of the weaknesses of evaluative programs 
are expressed or implied in the preceding devel- 
opment of an adequate concept of effective evalua- 
tion. 


The first is the failure to appraise science edu- 
cation experiences in terms of pre-determined pur- 
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poses. There is generally no expression of pur- 
poses on the part of the school staff. Many times 
when statements of purposes are made they are 
general and nebulous. The practical use of such 
statements is disappointing. 

Secondly, there is a tendency to judge the value 
of elementary science instruction on the relation- 
ship of the norm of a commercial standardized test 
to the average score of the class on this test. There 
is great variability in the placement of science 
topics in elementary school programs. There is 
great variation in the ability of pupils in any class. 
It seems safe to conclude that this variability pre- 
cludes the possibility of the norm of a commercial 
science achievement test providing an adequate 
frame of reference for evaluating science achieve- 
ment in a specific local school. This should not 
be construed as an inherent weakness of stand- 
ardized tests. It is rather a plea to avoid misappli- 
cation and general misuse of a test designed for a 
narrow, specific purpose. 

A third weakness is the failure to individualize 
evaluation. Virtually everyone agrees that good 
instruction must be individualized. Likewise, eval- 
uation must be individualized. Education today is 
expected to make a difference in the lives of indi- 
viduals. The success or failure of education to 
achieve this must be determined in view of the 
needs, interests, and characteristics of a particular 
individual. 

The tendency to consider evaluation synony- 
mous with measurement is a fourth weakness. 
Measurement is an important part of evaluation 
for it may be used to provide much objective in- 
formation basic to judgmental decisions. But to 
indicate only the quantitative status of a person’s 
achievement fails to reveal anything about the de- 
sirability or value of the situation. Measurement 
creates a potential of evaluation which materializes 
when this data is appraised in light of instructional 
purposes. 

A final weakness is to dismiss some of the more 
functional outgrowths of science instruction as too 
intangible for measurement. This attitude leads to 
a condition of apathy. Constant efforts should be 
made to develop techniques for collecting evidence 
concerning objectives of this type. 


Evaluation Is a Process 


The process of evaluation begins with “finding 
out” about the pupil. The teacher must know the 
pupil’s mental ability, achievement status in school 
subjects, emotional adjustment, experience, back- 
ground, and all other pertinent information. It has 
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THE WONDERWORLD OF SCIENCE. It 
is the most attractive series of science books 
for the grades now available. 
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been repeatedly stressed that evaluation of indi- 
vidualized instruction must itself be individual- 
ized. The individualizing of evaluation begins with 
a study of the pupil which results in directional 
goals or purposes which the pupil can understand 
and accept as his own. These purposes will become 
a part of the broader instructional purposes of 
the particular school. 

Parallel to a study of the child the teacher must 
make a careful appraisal of the environmental set- 
ting. What are the possibilities and limitations in 
the resources of the teacher, school, and commu- 
nity? Programs will vary depending upon relative 
training of teachers, rural or urban communities, 
modern or traditional schools. This by no means 
exhausts the cultural contrasts which may exist 
and must be considered. 

The developmental sequence of learning tasks 
must have the consideration of the 
evaluator. The use of undesirable means for short- 


continuous 


term temporary gains which may be ultimately 
harmful to the student cannot be tolerated. 
Fundamental to the process of evaluation is the 
continuous consideration of (1) the pupil, (2) the 
instructional purpose, (3) the environmental set- 
ting, and (4) the developmental sequence of learn- 


ing tasks. 
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——THE CUTTING EDGE OF SCIENCE—— 


Recent Developments in Research and Technology 





Newcomers for Fighting Weeds and Insects 


The chemical TCA (sodium salt of trichchloro- 
acetic acid) has proved itself a worthy foe of 
perennial weed grasses in extensive field trials. It 
also shows promise in killing annual weedy grasses 
in certain TCA-tolerant crops, such as sugar beets, 
alfalfa, and other legume crops. Contact of the 
chemical with weed roots is essential, requiring 
application at a time of year when soil moisture 
conditions or rainfall can be counted on to leach it. 

Allethrin is the coined name of a new insecticide 
that is highly effective against several kinds of 
insects, especially house flies and mosquitoes. The 
chemical is closely related to one of the four known 
compounds in pyrethrum. The discovery of alle- 
thrin and its commercial production within a year 
are welcomed for two reasons: (1) it provides 
“stockpile” insurance against a shortage of pyre- 
thrum such as occurred during World War II; 
(2) development of resistance to DDT by flies 
and mosquitoes makes an effective alternate insect 
poison valuable. 


Cleaning With Foam 
*Froth-flotation,” 


metallic ores, is now being applied to cleaning peas, 


long used to concentrate 
lima beans, and sweet corn prior to canning, says 
the U. S. Department of Agriculture. 

The original problem was a real puzzle. Pea 
canners were unable to remove from shelled peas 
the berries of nightshade, a common weed in pea- 
fields 
move coarse trash and sift out 


Mechanical shakers and screens would re- 
fine weed seeds. 
But the nightshade berries were almost exactly 
the same size and color as peas. Worse yet, they 
had almost the same specific gravity, so that run- 
ning a mixture into a tank of salt water to allow 
float and the other to 
separate them. 


one to sink 


would not 


the 
Industrial Chemistry 


Scientists of Sureau of Agricultural and 
finally found the answer, 
based on the fact that the berries had a waxy coat- 
ing and the peas did not. The peas, therefore, 


were more “wettable.” A method of separation 
was devised making use of an emulsion of air, oil, 
water, and a detergent. The peas would sink, but 
the foam would cling to the berries and carry 
them to the surface where they could be skimmed 


off with the foam. 
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Sweet corn canners have a serious problem of 
culling ears and trimming kernels injured by corn 
borers and corn earworms. A modification of the 
froth-flotation method is promising excellent re- 
sults by carrying away the injured kernels in the 
froth, leaving the sound whole kernels for pack- 
ing. 


Cerebral Palsy 


\ new program of basic research on the cerebral 
palsy problem has been launched by the University 
of Illinois College of Medicine. The study will 
give primary consideration to the basic problem 
of the mechanisms at work which produce symp- 
toms of the affliction. First step will be to map out 
precisely the sites of damage in the brain and the 
distribution of transmitted impulses from those 
damaged areas. If this information can be ob- 
tained, it is conceivable that new methods can be 
developed along surgical or medicinal lines to aid 
the afflicted. 

The affliction manifests itself in the patient as 
motor disfunction. Because of lack of coordination 
between muscle groups which activate the organs 
of locomotion and speech, the patient has great 
difficulty in walking, talking, and in using his arms. 

Over half a million persons in the U. S. alone 
are known to have cerebral palsy. Some 10,000 are 
orn annually, while additional thousands acquire 
it after birth. Due to lack of scientific knowledge, 
. shortage of trained personnel, and inadequate 
clinical facilities, only one child of each 100 now 
receives correct diagnosis and proper treatment. 


“Blood Substitute” Being Studied 

siochemusts at Emory University have success- 
fully used a chemical substance known as “dex- 
tran” in treating over 50 patients needing blood 
plasma, according to a recent announcement. The 
chemical substance, made from fermentation of 
sucrose, is reported as valuable in re-establishing 
normal blood circulation when blood volume has 
heen decreased. Inexpensive and requiring no 
refrigeration, the material would be easier to trans- 
port and stockpile than blood plasma. Say the 
scientists, “Much more study and experimenta- 
tion are still needed, but we are optimistic.” Dex- 
tran may be the means of helping save lives in cases 
of shock, accident, burns, or in atomic warfare. 
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DISCOVERY PROBLEMS WORKBOOKS 


in GENERAL SCIENCE * BIOLOGY * CHEMISTRY * PHYSICS 
give you STANDARDIZED TESTS! 







Z| every unit test which accompanies a DISCOVERY PROBLEMS 
workbook is now being standardized. Teachers all over the country 
are cooperating in this project to provide percentile distributions of 


scores on each test. 


For users of DISCOVERY PROBLEMS work- 
books next year, this means quick, easy, and 
accurate evaluation of each student’s perform- 
ance on each unit test . . . Direct comparison 
from unit to unit, and series to series . . . Exact 
standing of your students among thousands of 
others studying the same subject all over the 
nation. 


Here, then, is one more service to add to the long 
list of features enjoyed by users of DISCOVERY 
PROBLEMS workbooks—the most complete .. . 


of 


"Cea . . . the most convenient . . . the most effective 
teaching devices available for science classes 
today. 





So why not drop a card to us today, 
and ask for your free sample copy of 
the DISCOVERY PROBLEMS work- 
book in your subject. Prove to your- 
self that there’s no workbook like a 
DISCOVERY PROBLEMS WORK. 
BOOK. 
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=— PRECIPITATES=— 


Announcements, News, and Views of Current Interest 





A color movie, Wonderland of Vision, portrays 
the sciences and skills required to make eyeglasses. 
Includes unusual close-up shot of removal of pot 
of white-hot molten glass from a furnace. Avail- 
able on loan from Bausch and Lomb Optical Com- 
pany offices in Rochester, New York City, Chi- 
cago, and San Francisco, and from Better Vision 
Institute, 630 Fifth Avenue, New York City 20. 

Six discussional slidefilms on Matter and Mole- 


cules designed for use with elementary aspects of - 


physics are a recent addition to The Jam Handy 
Organization offerings. For information, write to 
School Service Department, 2821 East Grand 
Soulevard, Detroit 11. 

A new and pioneering type of educational con- 
ference on instructional problems will be spon- 
sored by the National Education Association and 
its various units at Toledo, Ohio, April 5-7. Ap- 
proximately 600 invited classroom teachers and 
other leaders at all levels of education and in all 
subject matter fields, as well as representative lay- 
men, will participate. They will come from Ohio, 
Michigan, and Indiana. “Never before,” says Sec- 
retary Givens, “have the instructional resources 
of the NEA and its departments been so com- 
pletely concentrated in one meeting.” NSTA will 
be well represented in the meeting. 

Brief but comprehensive is the _ report, 
UNESCO—Five Years of Work. Published in 
January, 1951, copies may be procured by writing 
to the U. S. National Commission for UNESCO, 
Department of State, Washington 25. 

Better Living Through Wise Use of Resources, 
Bulletin 1950, No. 15, U. S. Office of Education, 
appears to be a most useful publication. Provides 
information and ideas for teaching about conserva- 
tion and includes a 20-page bibliography of teach- 
ing materials and aids. Order from Superintendent 
of Documents, U. S. Government Printing Office, 
Washington 25. Price, 25 cents. 

Current and Selected References on Conserva- 
tion is a 16-page listing by Arthur W. Jorgensen 
published recently by the Wisconsin Conservation 
Department, Madison. No price indicated. 


Vocational Guidance Manuals, Inc., of 45 West 
45th Street, New York City 19, have recently is- 
sued their 1950-51 catalog of publications. Worth 
investigation by teachers with responsibilities or 
special interest in problems of guidance. Timely 
and with special appeal to science teachers are the 
new titles, Opportunities in Atomic Energy, Op- 
portunities in Photography, and Opportunities in 
Television. 

A new safety filmslide entitled Health and 
Safety in the Out of Doors has just been an- 
nounced by Visual Science, Suffern, New York. 
Three dollars each, the filmslide includes 42 sep- 
arate pictures in fields of safety concerning hiking, 
picking a camp site, snake bites, camp garbage dis- 
posal, safe water supply, boating, etc. 

Announcement received from the Audio- Master 
Company, 341 Madison Avenue, New York City 
17, tells about two of their products: the Audio- 
Master °51 playback machine and “ Magiscope,” 
a low-cost filmstrip projector. Further informa- 
tion available upon inquiry to the company. 

A 12,000-mile, nation-wide Conservation Tour 
will be conducted this summer by the Division of 
University Extension in cooperation with the Col 
lege of Agriculture, University of Connecticut 
Interested teachers are invited to seek further in- 
formation or for admission by writing to Dr. Ray 
mond Kienholz, Coordinator University of Con- 
necticut, Storrs. Travel will be by standard char- 
tered bus and a traveling kitchen will accompany 
the bus to provide for hot meals at the camping 
spots selected. Cost is estimated at $450, covering 
transportation, food service, tuition, and necessary 
incidentals. Itinerary is expected to include visits 
to TVA, experiment stations, soil conservation 
projects, state and national forests, national parks, 
and similar places of interest in all sections of the 
country. 

To obtain a helpful pamphlet, The l/traviolet 
Lamp in Education, write to Ultraviolet Products, 
Inc., 145 Pasadena Avenue, South Pasadena, 
California. Copies free upon request. 
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se develop the ability to think critically is one 
of the objectives of education. Science, by the 
very nature of its materials and its methodology, 
would seem to offer fruitful avenues toward the 
realization of this objective. This is especially true 
of the laboratory period. 

Criticisms are frequently made that the usual 
laboratory is conducted in a “cook-book” style or 
labeled “To prove. . . .” when in reality the activi- 
ties engaged in prove little or nothing. Further, 
the assertion is often made that the laboratory 
should be the place for the student to do some 
original, inductive thinking. There are, however, 
too few concrete suggestions on how to accomplish 
the latter. 

The following suggested approaches represent 
some of the more promising that the writer has 
attempted in providing an opportunity for critical 
thinking. 

In the physical science class at State Teachers 
College, Indiana, Pennsylvania, considerable time 
is devoted to the historical or case history approach 
to science. What James B. Conant prefers to call 
the “Tactics and Strategy” of science is used as 
the central theme in carrying the classes through 
some original experiments, utilizing the data 
therefrom, and formulating tentative conclusions. 
For example, Boyle’s experiment on the pressure- 
volume relationship of an enclosed gas provides 
not only a relatively simple set of data but also an 
excellent opportunity to illustrate the importance 
of controlling all the pertinent factors; or, in lieu 
of control, the variable factor must be taken into 
account when interpreting the results. 

After the 
from the shock of such an approach, they are pre- 


students have somewhat recovered 
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Using the Laboratory To Develop ... 


Critical Thinking 


By GORDON M. DUNNING 
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State Teachers College, Indiana, Pennsylvania 


sented with the following situation in the labora- 
tory period. 

“We wish to determine what relationships there 
are, if any, among such factors as volume, weight 
in air, weight in a liquid, and density of an object 
and the volume and weight of the displaced liquid.” 

All technical terms have been defined previously. 
The students are allowed access to any equipment 
but no book references where the answers might 
be found. Quite frankly, this approach may not 
sound too promising, but listed below are some of 
the incidents that took place in a single period. The 
reader may evaluate the worth of this approach 
from the accounts. 

In weighing an object, the weights were added 
at random, with many exchanges off and on the 
scale with the final result of a large number of small 
weights remaining on the scale. When questioned, 
this group agreed that the method did not seem 
very efficient. After some consultation among 
themselves, they decided on what is the generally- 
accepted method of starting with the larger 
weights. 





We have tola you about Gordon Dunning al- 
ready—in the January issue of NSTA News 
Bulletin. One of his firm beliefs about good sci- 
ence teaching is that objectives, methods, and 
testing should be coordinated and _ brought 
close together in daily practice. In this article 
he tells us how he capitalizes on opportunities 
to teach for critical thinking through the usual 
experiments done in physics. If you are inter- 
ested in techniques of evaluating critical think- 
ing, Dunning is another good man to get in 
touch with. Illustrations are by the author. 











85 











Another group placed 
the weights on the left 
hand pan and attempted 
to make the final adjust- 
ment by running the sli- 
der to the right. They 

P were really puzzled as to 
the cause and procedure 





o 
for correction. They 
bi, “wasted” several min- 
«! utes in arriving at the 
Ss SS correct solution. 


Another group prop- 
erly balanced the scales but was in doubt as to 
which side of the slider should be used to read 


the scale underneath. In this case they could - 


not think of any method to determine the answer, 
and the instructor finally had to tell them so that 
the experiment might proceed. 





with SIDE? 





Members of still another group decided that they 
wanted to find the volume of a 100-gram brass 
weight but admitted that they did not know how 
to calculate the volume 
of a cylinder from its di- 
mensions. After finding 
the answer (during 
which time the instructor 
had to explain the mean- 
ing of # and of squaring 
a term), the group meas- 
ured the top diameter 
and height and calculated 
the volume. Then one 
member chanced to turn 
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the weight over and found that the cylinder was 
not solid but hollowed out in the bottom. They 
were completely baffled on how to proceed! 

One more group carefully measured the three 
dimensions of a block of wood with a meterstick 
and calculated its volume to six decimal points. 
Needless to say, this pro- 
vided a situation to teach “ee 
the meaning of significant wll © 
figures. The original in- 1 | a ae 
tent was to float the block f 
of wood in an overflow 
can provided. After com- 
pleting all the measure- 
ments and calculations, 
they found the block of 
wood too large to fit the 
can. A simple prelimi- 
nary observation or trial 
would have shown this to 
be true. 





- 


A sixth group floated 

a block of wood in an overflow can to determine 
the weight of the overflow water. They were quite 
chagrined to realize that théy had forgotton to 
weigh the empty beaker first and were ready to 
repeat the whole procedure until one member sug- 
gested that all that was necessary was to empty 
and dry out the beaker and then weigh it. 


Probably one of the finest lessons that came out 
of the period was when one group collected the 
following data: 


Weight of wood 25 grams 
Weight of overflow water when 
wood floated 20 grams 
Difference ~ 5 grams 
The group was ready to write off the five grams 
difference as experimental error and come to the 
conclusion that the weight of displaced water was 
equal to the weight of the floating wood. One mem- 
ber, however, raised the point that five grams 
represented 20 per cent of the weight of the wood 
and 25 per cent of the weight of the displaced 
water, and that this seemed too high to her to 
accept as experimental error. “Possibly,” she con- 
tinued, “the five grams represents a real difference 
in the two weights, so the weight of the displaced 
water does not equal the weight of the floating 
wood.” Finally she recommended the experiment 
be repeated and with a larger block of wood. (She 
got an “A.”’) It provided a most fruitful opportun- 
ity in which to recount similar situations that sci- 
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entists had encountered in performing original ex- 
periments and interpreting original data. 

The above examples were those observed by the 
writer only and probably can be multiplied many 
times for the class as a whole. 

Incidentally, this same approach is followed in 
the regular physics class. After almost all the mem- 
bers feel positive that an object will float only if it 
displaces it own weight of the liquid, the following 
demonstration is presented. An empty orange juice 
can, holding any object 
so that the total weight 
is 150 grams, is placed 
in a glass having only a 
slightly larger diameter 
and holding 100 grams 
of water. The can floats 
very nicely! This pro- 
vides not only a further 
opportunity to discuss 
scientific attitudes and 
methods but also an excellent insight into the 
understanding of Pascal’s Law. 





The opportunities in the laboratory to teach the 
ability to observe accurately are many. One inci- 
dent that occurred during the past year was when 
a student dropped a wooden croquet ball and a 12- 
pound shot from the fire 
escape. It was admitted 
that there might be some 
difference in rate of fall 
due to the effect of the 
air, but it was quite sur- 
prising to the class when 
the 12-pound shot con- 
sistently reached the 
ground noticeably before 
the wooden ball. Many 
were immediately willing 
to challenge the statement 
that all bodies fall at the same rate (neglecting 
friction). However, one alert member noted that 
inadvertently the student was releasing the 12- 
pound shot first, and, therefore, it had a head start. 
The balls then were rolled off a platform together 


and struck the ground at approximately the same 
time. 





The use of analogies has become a common part 
of our every-day speaking and thinking. There are 
many opportunities in the laboratory to help stu- 
dents evaluate acceptable or unacceptable analo- 
gies. One example of this is used following the 
above case of freely-falling bodies. 
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A solid wooden disc and a metal ring, both having 
the same diameter and weight, are placed at the top 
of an inclined plane. The 
class is asked to predict 
which object will roll 
down the plane faster, or 
if they will roll at the 
same rate. With the ex- 
periment on freely-fall- 
ing bodies fresh in their 
minds many will answer ~ 
“at the same rate” and 
draw an analogy between the two situations. In 
this case the situation is not analogous, and the 
solid wooden disc will roll down the plane faster. 
Again this provides an opportunity to help evaluate 
the use of analogies and makes an excellent intro- 
duction to the concept of rotational inertia. 


” 





“The challenging of authority. . .” may sound 
more like a radical than a critical thinker. This 
seemed all the more true when, within the last six 
months, a member of the writer’s class in elemen- 
tary science challenged a statement in a leading 
elementary science book that if bare copper wire 
were wrapped around an iron nail and the wire 
connected to a dry cell the nail would not pick up 
a single thumb tack. Not content with accepting the 
statement without challenge, as was the remainder 
of the class, this one student conducted the experi- 
ment and found the nail picked up not only one but 
several thumb tacks! 


The examples of teaching critical thinking in the 
laboratory can be continued many, many more 
times. It is hoped that the above offers a view- 
point worthy of consideration. 

Of course, the teaching of critical thinking is 
not, and should not be, limited to the laboratory. 
A series of carefully-prepared, critical-thinking 
tests, followed by class discussions, holds much 
promise. In fact, the whole concept of critical 


thinking might well become a part of out-of-the- 
classroom experiences. 


One small example that happened within the 
last semester occurred when a student was recount- 
ing the thrill he got out of a roller coaster. He de- 
scribed how the car was pulled up to the top of the 
first incline, after which it was free rolling. He 
went on to state that the first dip was not so great, 
but then the car coasted up the second incline until 
it ended at a greater height than the first, followed 
by a second dip that was really a “thriller.” His 
story immediately came under fire by some mem- 
bers of the party. 
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I° many communities a large proportion of the 
school pupils come from homes where a 
flower or vegetable garden is regularly grown. 
A project in growing early plants for use in 
these home gardens finds ready interest among 
students in biology or general science. 

The obvious objective of a project of this 
sort, the production of plants for use in home 
gardens, does not impair its value as a means of 
teaching many basic principles of plant science. 

It gives the learning a practical, real-life back- 
ground and purpose. 

The primary need for a sucecssful project of this 
sort is a place to start the seedlings and grow them 
to transplanting size. A conservatory or growing 
room, such as some biology teachers have avail- 
able, is ideal, but broad sills in windows facing 
south will serve satisfactorily. Windows facing 
sast or west may be used if nothing better is avail- 
able, but they will not grow as stocky seedlings as 
those providing a full day of sunshine. 

Most practical containers for starting seeds 
under such conditions are shallow clay pots, such 
as the florist calls “bulb pans,” or “azalea pots.” 
The former are best because they have the least 
depth, but the azalea pots are satisfactory and 
generally easier to obtain. Get them from a green- 
house or florist. The five-inch and six-inch sizes 
will usually work out best. 

As the medium for starting the seeds I am rec- 
ommending vermiculite, sold for horticultural uses 
under the trade “Terralite,” “Agrilite,” 
“Mica-gro,” etc. This material is sterile, so it does 
away with losses from damping-off disease, a bug- 


names 
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bear when soil is used. It also simplifies the matter 
of watering as it holds moisture sufficient for sev- 
eral days under ordinary conditions. Most garden 
supply stores now stock this material. It can be 
bought most economically in two-bushel bags, 
which weigh about 15 pounds. 

For transplanting the seedlings out of the ger- 


“ 


mination pots, the modern two-inch “plant bands,” 
made of wood or treated paper, are ideally suited 
for a project of this sort. These are illustrated in 
the introductory illustrations. They may be pur- 
chased from many local garden supply stores and 
the larger mail order seed and supply houses. Two 
types are widely used. One is made of treated 
paper and sold under the trade name of “Vita- 
bands.” Others are made of wood veneer. Both are 
scored to fold into a square, bottomless box or 
band. 

Plant bands are made in various sizes, but the 
size of greatest general use is two by two inches 
square and two-and-one-half inches deep. These 
bands are purchased in flat form, but stapled or 
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glued so they can be readily opened up for use. 
When opened they are set in shallow wooden boxes 
(flats), as shown in the picture below, and filled 
with soil. Of especial use for a school project in 
plant growing are the small paper or wood veneer 
trays pictured, which may be purchased with the 
bands. They hold a dozen bands and make con- 
venient units for handling. 

Seeds, pot labels, soil for transplanting, will 
about complete the list of supplies. Do not attempt 
too many kinds of plants. Three flowers and three 
vegetables are enough for the first time. One or 
two retail packets of a kind should be enough for 
a single class, except in the case of hybrid varie- 
ties, packets of which are very scanty. Six-inch 
pot labels will be best. Soil for the transplanting 
should be good. A mixture of equal parts garden 
loam, sand, and some organic material like com- 
post, rotted manure, or peat moss, with a handful 





On problems relative to gardening Paul 
Young can speak with authority—authority that 
grows out of special training and study and 
many years’ experience as school garden super- 
visor for the Cleveland Public Schools. Mr. 
Young also writes the School Gardengram, 
which many NSTA members now receive 
regularly. He has served on the NSTA Board 
of Directors. 

The ideas and procedures Mr. Young gives 
in this article are timely and practical. They 
used with pupils at elementary and 
secondary levels, by teachers themselves, and 
all other persons interested in gardening. And 
Mr. Young claims that more people now use 
leisure time in gardening than in any other 
single avocational activity. 


can be 











of commercial fertilizer to each bushel of the mix- 
ture, will give good results. 

Do not start this project too early. It is difficult 
to keep plants safe over week-ends in school build- 





Bird & Son, Inc. 


Salvia plants in paper bands and paper flats or trays holding 12. This is a most convenient way to grow and 


andle garder ants. 
h ile garden plants 
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ings when really cold weather is a possibility. 
Then, too, the final phase of the plant growing 
must be completed at the homes of the pupils. 
When the transplanted seedlings go home the 
season should be far enough advanced so that the 
boxes of plants can be set outdoors and brought 
inside only on occasional days or nights when bad 
weather and cold threaten. 

Plan to have the seedlings ready to transplant 
about three weeks before it is safe to put them 
in the open garden. In Cleveland this means about 
the first week in May, for we can set out plants 
in safety about the fourth week in May. 

The time required from seed sowing to trans- 
planting into the soil in plant bands varies with 


different kinds of plants. For petunias, snap-: 


dragons, ageratum, verbena, salvia, and peppers, 
allow about four weeks. Three weeks, or less, will 
be enough for tomatoes, cabbage, broccoli, head 
lettuce, marigolds, zinnias, cosmos, asters, and 
seedling dahlias. 

Sowing seeds in vermiculite is easy. Put a piece 
of broken pot over the drainage hole in the bottom 
of the pot to be planted, and fill the pot with ver- 
miculite to within three-quarters of an inch of the 
top. Firm it down slightly with any flat surface, 
such as the bottom of another pot, to make a level 
surface for the seed. 

Scatter the seeds evenly over the vermiculite, 
not too thickly. They may be shaken out very 
carefully, over the lip of the seed packet, or scat- 
tered a pinch at a time with the thumb and finger. 

Tiny seeds like snapdragons and petunias need 
not be covered. They will rattle down among the 
particles of vermiculite and need no other pro- 
tection. Larger seeds should be covered by sprin- 
kling a thin layer (not over one-eighth inch) of 
vermiculite over them after they have been sowed. 
Label each pot with a pot label showing the name 
of the plant, variety, and date of sowing. If de- 
sired, the name of the pupil or pupils who sowed 
the seed can be added on the reverse of the label. 
Push it well down and close against the side of 
the pot. 

To start the germination process, set the planted 
pot in a vessel of water two or three inches deep. 
When the surface of the vermiculite becomes moist, 
remove the pot from the water, let it drain, and 
then place it on a warm, sunny window sill or on 
a conservatory bench. 

One watering like this will last for several days 
unless the sun is bright and temperatures high. 
When the surface begins to feel dry and loose 
again, set the pot in water as before. 
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Many seeds will sprout in four or five days in 
vermiculite, others take a week or more. This ma- 
terial provides ideal conditions for germination in 
that moisture and air are available to the seeds in 
optimum quantities. If the temperature is right, 
germination is very rapid. 

Continued watering as needed, plenty of light, 
and one or two feedings with liquid fertilizer will 
bring the seedlings along rapidly. 

Vermiculite contains no plant nutrients, so, 
after the seedlings have used up the storage of 
food that the seeds contained, they must be fed. 
This is done by watering them once or twice, at 
weekly intervals, with water containing fertilizer 
in solution. Such a solution can easily be made by 
stirring four teaspoons of an ordinary complete 
garden fertilizer into a gallon of water in a pan or 
jug. 

The rate of growth of the seedlings can be held 
back somewhat, if desired, by withholding water 
for longer than normal periods. The vermiculite 
will not' dry out to the wilting point of the plants 
for a long time, but the growth will slow down if 
water is withheld below the optimum. 

All the light available should be given the grow- 
ing seedlings. Temperatures not over 70° during 
the day are best. Inadequate light and too much 
warmth are the chief causes of “leggy,” weak 
seedlings. Stocky, sturdy seedlings are the ideal. 





Wyodak Chemical Co. 


Snapdragon seedlings grown in vermiculite. Note the 


granules attached to the roots. 
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When the seedlings have one or two pairs of 
true leaves they are ready for transplanting out 
of the vermiculite into soil. 

Fill the plant bands with soil as shown in the 
illustrations. Firm it down lightly in each band 
with the end of a square stick. Write the name of 
the plant, variety, date of sowing (from the seed- 
ling pot label), and date of transplanting on a new 
pot label and put it in the corner band in the flat 
or tray to be planted with that variety. 

Seedlings can be lifted out of the pot of vermic- 
ulite by getting under the roots with a pot label 
or spoon. They will come up with a mass of ver- 
miculite particles adhering to the roots, held by 
root hairs which have grown into the interstices of 
the vermiculite. These clinging particles of vermic- 
ulite provide moisture so that the seedlings seldom 
wilt during the transplanting process. (See picture 
of snapdragon seedlings on facing page. ) 

Separate the seedlings carefully, so as not to 
tear the roots. Holding a seedling in the left hand, 
open up a hole in the center of the soil in a plant 
band, using a pencil as a dibble. Then drop the 
roots of the seedling into the hole and firm the soil 
around them. The seedling should be let down a 
little deeper than it was growing in the seedling 
pot. Repeat this process for each plant band. When 
the flat or tray is filled, water all the plants well to 
settle the soil down around the roots. 

Instead of trying to provide space for growing 
all the pupils’ seedlings in the school, it is better to 
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Snapdragon and tomato plants ready for setting in the 
garden. Growing in paper Vitabands. 
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Georgia Committee Studies 
Science Teacher Education 


What should be included in the pre-service edu- 
cational program for science teachers? What do 
science teachers do in the secondary school that 
colleges can prepare them to do more adequately ? 
These and similar problems are being considered 
by the Science Committee of the Georgia Teacher 
Education Council. Several studies on the state 
and national levels have been reviewed, and these 
have been helpful in formulating the problems.* 

Some lines of attack are: questionnaires and in- 
terviews with selected science teachers; question- 
naires and interviews with college teachers of sci- 
ence ; review of literature, research, and reports of 
evaluation committees in the state; study of sci- 
ence curricula; interviews with teacher prepara- 
tory institution graduates; and pupil-parent opin- 
ions as to needs and work. 

Composition of the committee involves a cross 
section of interested people in science from all 
sections of Georgia. Representatives from the 
State Department of Education, teacher prepara- 
tory institutions, college science teachers, super- 
visors of science in secondary schools, and high 
school science teachers comprise the advisory com- 
mittee. Sub-committees include lay persons, par- 
ents, and industrial people. 

The committee hopes to have a preliminaty re- 
port ready by June, 1951, and a final report ready 
by June, 1952. 


* The two studies which have been most influential in the 
thinking of the committee are: (1) Johnson, Philip G. The 
Teaching of Science in Public High Schools. Federal Security 
Agency, Office of Education. Bulletin No. 9. Washington, D. C. 
1950. (2) Hall, Ralph H. A Critical Study of the Science 
Programs in Georgia Secondary Schools. Unpublished Doc- 
toral Dissertation. The Ohio State University. 1950. 


let each take home those he has transplanted for 
his home garden. They can be put in a sheltered 
place near the house, preferably on the south side, 
and left there unless frost or a bad storm threatens. 
Then they can be carried indoors for a night or a 
day or so, to protect them, and taken out again 
as soon as conditions allow. For the first two or 
three days the newly-transplanted seedlings should 
be protected from direct sunlight. 

Regular watering will be needed, of course, but 
with this care the plants should develop and be 
ready for setting out in the garden within the three 
weeks suggested in the timing schedule. 
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Industrial and Technological Resources 
Aid Science Teaching 


IN A TRULY dynamic school learning situation it 
is impossible to separate classroom activities and 
interests from out-of-school influences. Indeed, it 
is necessary in our modern technological society 
that we utilize fully in every possible way the re- 
sources available. The following discussion is not 
represented as being the ultimate in either desira- 
bility or possibility—it is just the report of one 
classroom teacher’s experiences in stimulating 
thought, action, and discussion in what appears to 
be a somewhat neglected area of relating science 
to general education: the fullest use of industrial 
and technological resources. 

Field trips are perhaps the most abused and un- 
derused area in the field of technological resources. 
For purposes of discussion field trips may be di- 
vided into three general kinds—local, area or re- 
gional, and extended. Let us begin with the last. 

The extended trip is not a new idea in the field 
of education. So far as I have been able to find 
out, however, the extended trip granting credit 
has not been used for high school pupils with the 
specific idea of studying the applications of science 
in industry. A detailed description of such a trip 
lasting three weeks and touching some 20-odd 
states will be offered as a possible guide. 

It was on our return from a three-day regional 
trip (described later) that a co-sponsor, Mr. Lloyd 
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Conyers, and several students and I mentioned 
what fun it would be to take a longer trip of simi- 
lar nature. Then and there “Operation Junetrip” 
was born. 

On the Monday following the regional trip | 
was in the office of the superintendent to report 
on that trip and to explore the possibility of “Op- 
eration Junetrip.” It was decided that such an ex- 
tended trip would be a wonderful educational ex- 
perience and might even be used as a course in 
applied science. A request was made to the state 
department of education for permission to offer 
the trip as an experimental course, and authoriza- 
tion for a half-unit credit was granted. However, 
only one student was specifically interested in the 
credit to be received; the rest would have taken 
the trip regardless. 

We estimated that a three-week trip could be 
made for between $150 and $200. W.-n this in 

after with 
tentative itinerary 


mind, and informal discussions stu- 


dents, a state-by-state was 
planned and letter writing started. We requested 
travel information from the highway department 
in each state to be visited; we contacted many 
Chambers of Commerce in large cities, state 

* Based on Mr. Taylor’s paper presented December 29, 
1950, at a joint session of the AAAS Science Teaching 


Societies, Hotel Statler, Cleveland, Ohio. 
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Chambers of Commerce, and state Development 
Commissions. We wrote to trade organizations 
such as the American Iron and Steel Institute, the 
National Association of Manufacturers, and many 
others, for all available information. Travel serv- 
ices of several major oil companies were requested, 
and through these many more contacts were made. 
It might be mentioned in passing that the Conoco 
Touraide proved to be a veritable gold mine of 
information. Most of our hotel reservations were 
made through a study of their listings. 

The response to these preliminary inquiries was 
immediate and highly encouraging. We found that 
the major industries, in the main, were ready, will- 
ing, and able to cooperate in every way possible. 

As the printed material began to come in it was 
filed by state and city, and a concrete itinerary 
began to take form. After the route had been de- 
cided through group and individual discussion 
with those likely to make the trip, definite letters 
of reservation were written and final plans made. 

Meanwhile, the students had started 
saving their money, others arranged for summer 


some of 


jobs after the trip was over, and many persuaded 
the parents (with my help) that the trip was really 
an investment in a good general education for the 
child making the trip. We set no rigid science pre- 
requisites for the tour and, as a result, many of 
the students who went had not had any science or, 
at best, only general science. Several, however, 
had had biology and/or chemistry. None had had 
physics. One junior high school student (whose 
mother was going as a chaperon) and two college 
students were permitted to go. 

In addition to the many informal talks and small 
group meetings, there were three formal meetings 
to which the parents were invited. At these meet- 
ings rather definite rules were set up with the ap- 
proval of the group, and mechanics of the trip 
were discussed. For instance, it was agreed that 
students would abstain from eating peanuts, 
candy, etc. between meals, particularly while on 
the bus. Although this was not rigidly adhered to, 
students in the main were careful about it. 

Other things discussed at the meeting included 
dress for the trip, ways of caring for laundering, 
the amount of baggage that could be taken, types 
of meals that should be eaten, how spending money 
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should be handled, setting up standards of con- 
duct, planning the best way of keeping a record of 
where they had been and what they had seen, and 
keeping their parents informed of their experi- 
ences. 

It was decided that materials that were easily 
laundered would be most practical—such things 
as nylon and seersucker—and ‘chat each student 
would try to keep underwear and these materials 
clean by washing them at night. It was planned to 
have a laundry stop about the middle of the trip 
for things that could not be handled in this way. 
As we know now, this was a mistake, for we still 
have not recovered all the clothes from a “one-day 
service” laundry in Washington. On future trips 
we shall either find a “do it yourself” or do with- 
out. 

In the general meetings the question was raised 
about what would happen if one of the boys or 
girls became ill en route and had to be left behind. 
Since there were to be four adults along, it was de- 
cided that one of them could be left if necessary. 
It was recommended that participants who did not 
have health and accident insurance take care of 
this problem individually. No group policies were 





GIVEN: Twenty-five high school students. 
four adults, $6000 in checks and 
cash, a chartered bus, a well-planned itinerary, 
and three weeks’ time. What educational -re- 
sults may be expected? Wayne Taylor, in this 
article, tells his story of such an adventure. 

Mr. Taylor has been teaching for ten years, 
two of them in his present position. A graduate 
of North Texas State College, he has the dis- 
tinction of being the first “product” of the Ju- 
nior Academy to become an officer (secretary) 
of the Texas Junior Academy of Science. Last 
summer, after “Operation Junetrip,” he began 
work on his dcctorate at Teacher’s Colleg: 
Columbia University. Mr. Taylor has served 
two years on the NSTA Committee for the 
Evaluation of Business-Sponsored 
Aids. 

Such interest has been shown in the use of 
extended field trips for teaching that Mr. Tay- 
lor is conducting a trip similar to “Operation 
Junetrip” in June of 1951 that is designed for 
teachers. The participants will enroll as a 
graduate workshop through Texas State Col- 
lege for Women and will receive three hours 
graduate credit in secondary methods. The 
course is recommended for both natural and 
social science teachers coeduca- 
tional. 


traveler’s 


Teaching 


and will be 
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found that were satisfactory to the students mak- 
ing the trip. 

A month before the actual starting day of the 
trip, each student deposited $60 for transportation 
expenses. This was non-refundable. In addition, 
two days before the trip, each student brought his 
$100 balance that was to be used for his rooms 
and meals. It was found that the rooms averaged 
$2.50 per day, and $2.50 per day was allotted for 
meals. The meal money was issued daily to the 
students, and hotel bills were paid by the sponsor. 

A mimeographed roll was made before the start 
of the trip, and this proved to be one of the hand- 
iest items available. On arrival at a hotel, one 
copy was kept by the sponsor and one handed to 


the reservation clerk with room numbers desig- . 


nated on each. This eliminated much lost time and 
motion in registering the group and in collecting 
room service charges, etc. We imposed no restric- 
tions, in general, on room service and telephone 
calls, but a few of the hotels did. Needless to say, 
some of the boys and girls were quite unhappy in 
these situations. 

The trip lasted three weeks and required nearly 
5000 miles of travel. We made 44 major stops. 


Students Report on Visits 


Space does not permit a detailed listing of all 
the industries and flow of materials we saw, but 
the following examples have been selected from 
on-the-spot student reports to show the amount 
of information gleaned and, in some measure, the 
comprehension of the processes. These reports 
were written on clipboards as the students went 
through the plants. 

A senior boy wrote this about the Armstrong 
Cork Company, Jackson, Mississippi, manufac- 
turers of asphalt tile: 

“The plant operates three shifts per day, six 
days per week. The raw materials used are as- 
phalt, limestone, gilsinite, and coloring. For freeze- 
proof floors cumar is also used. The materials are 
brought to the third floor of the plant by a 12,000 
Ib.-capacity freight elevator. On the third floor 
the materials are mixed in batches of 900 lbs. per 
batch ; 400 Ibs. of this is scrap, 500 Ibs. raw mate- 
rials. Each batch is then dumped through a hole 
in the floor which goes down to the mixers on the 
second floor. When the materials are mixed, they 
are passed down to the first floor into heating and 
rolling machines which roll the mixture into a 
thick slab, perhaps three feet wide, which then 
goes by a conveyor belt to another machine which 
presses it out to its proper thickness. 
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“It then goes to a stamping machine which cuts 
out each individual square. On either side are in- 
spectors who pick up any waste material and cull 
tiles to be taken back to the third floor, chipped 
up to the size of a 50-cent piece, and mixed for a 
new batch. The sound tiles are then packaged by 
a complicated machine which automatically counts, 
packages, seals, and weighs the finished product.” 


Rayon Plant Rouses Interest 


A junior girl filled in her industry report blank 
on the du Pont Rayon plant at Old Hickory, Ten- 
nessee, as follows: 

“Points of Interest: They take care of their 
own machinery and produce their own power. 
Make 48 million Ibs. of rayon a year. 

“What did you learn from this visit?: Process 
for making rayon. In the rayon department the 
divisions are viscose, nylon, and acetate. 5000 dif- 
ferent products made in the du Pont plants. Rayon 
only completed as far as white thread and is sold 
to other industries to be dyed, woven, etc. In a 
$1.25 pair of hose only 11¢ is nylon.” 

The students visited other comparable indus- 
tries where they saw other means of modern mass 
production, ways of handling different materials, 
and types of working conditions. They saw com- 
parable industries operated as governmental and 
private enterprises. In addition they saw the physi- 
cal characteristics of the regions they visited and 
had an opportunity to observe regional character- 
istics of the inhabitants. 


Objectives and Outcomes 


What did the students “get out of it” is a 
proper question. And for light on the answer, let’s 
turn again to some quotes from student reports. 

The first general objective of “Operatio:. June- 
trip” was to provide an understanding of the role 
of industry in shaping the physical environment 
of the American people. Wrote student : 
“What does the United States consist of? 
tories and industries that make our living more 


one 


Fac- 


comfortable and easy. Good, kind, and understand- 
ing people who hang a welcome sign in front of 
their door to people all over the world. Memorials 
and monuments dedicated to the people of long ago 
who helped make America. These things and-many 
more are what our United States consists of.” 
The next objective, to gain a realization of the 
impact of modern scientific methods in utilizing 
natural resources: “More than half a billion gal- 
lons of water daily are taken from the Detroit 
River for the Rouge Plant.” “The Kellogg Com- 
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pany uses approximately 19,000 bushels of corn 
daily.” “Gulf States Paper Company uses local 
pine trees for making kraft paper.” “I did not 
know there could be so many different types of 
machines for cutting wood for the finished prod- 
uct.” 

The third general objective, to allow each indi- 
vidual student the opportunity to investigate for 
himself both similarities and differences in the re- 
gions visited, with particular emphasis on the 
physical, social, and economic variations, had 
many, many applicable statements: “Some of the 
people that we saw and met seemed very different 
to me. They are different in their talking, their liv- 
ing, and in their food. Their living is different from 
ours because in the big cities, such as Boston and 
New York, they live very close together, usually 
in apartment houses with no lawns or trees. In 
the South we, or that is most of us, live in houses 
with lawns and trees.” 


Special Insights Gleaned 

Another general objective, to give each student 
participating a background for intelligent action as 
an American citizen in political, social, and eco- 
nomic questions, is difficult to evaluate immedi- 
ately, but several of the students made statements 
relating to it. Of du Pont Rayon, “They had un- 
ions, but du Pont didn’t seem like the monopolistic 
power that it had been pictured to me as being. 
Working conditions appeared to be tops, and a 
safety emphasis was noted.” Of a waterways proj- 
ect, “A pier owned by an electric company at Port 
Washington, Wisconsin, furnished enough rev- 
enue to support the schools of the city.” “The way 
the Senate session was carried on was a surprise 
to me.” Of the Museum of Science and Industry, 
“If a school could have all the instructive ways of 
teaching that are in the museum, kids would get 
along much better.” 


Sidelights Noted 


Other noteworthy results were these: The stu- 
dents asked penetrating questions of the factory 
representatives about working conditions, sala- 
ries, raw materials, products, and distribution. 

The natural was 
touched on time and again by factory representa- 


conservation of resources 
tives as we traveled from one region to another. 

The dependence by industry on the presence of, 
or easy access to, basic raw materials, power, and 
water, was one of the prime points stressed by ev- 
ery industry visited, from iron ore, coal, and lime- 
stone in Birmingham to copper, coal, and labor in 
Schenectady. 
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Another thing that grew out of the experience, 
although it was not listed as a formal objective, 
was an increased social awareness of other peo- 
ple’s characteristics as individuals and some of the 
privileges and responsibilities of group living. 


Local and Area Field Trips 


The local trip may be either a single class period, 
such as a trip to the power plant by the physics 
class, or a local trip taking more than a class pe- 
riod. An example of the latter would be a half-day 
tour of local industry sponsored by the Chamber 
of Commerce. Area or regional trips may be for 
one or several days. The one-day trip might be a 
visit to a nearby industrial center that has a vari- 
ety of industries, while the overnight trip should 
be used for the purpose of visiting several indus- 
tries of particular interest and importance that are 
too far away for a one-day drive. For example: 
The Denton Chapter of the Texas Junior Academy 
of Science was planning to attend the state annual 
meeting in Houston, and some of the members 
asked if they might see a few things along the way. 
This was the opening wedge of a sponsor’s dream 
for a well-rounded science experience. After the 
trip was definitely scheduled, a bus was chartered 
and prospective places contacted. The first night 
was spent at the Country Campus dormitories of 
the Sam Houston State College at Huntsville. An 
early start the next morning gave enough time to 
visit the Wharton County jail where federal pris- 
oners are kept in South Texas. Sheriff “Buck” 
Lane took the group through and talked about sci- 
entific crime detection. When the bus arrived at 
the town of Newgulf, a representative was waiting 
to conduct a tour of the Texas Gulf Sulphur Com- 
pany. The Bureau of Mines film on sulfur was 
brought to life as the group went through the 
power plant and saw immaculate rows of gas-fired 
boilers and electric generators. They saw the wa- 
ter purification system and had explained to them 
the necessity for pure water to be used in the boil- 
ers. The experience of seeing three blocks of solid 
sulfur, each block five stories high and large 
enough for three full-sized football fields on top, 
was overwhelming. 

After lunch at the Boling High School cafeteria 
we were off to Freeport where we saw one of the 
best integrated chemical processes imaginable at 
the magnesium plant of the Dow Chemical Com- 
pany. The students started where the barges 
brought in the oyster shells. The shells were un- 
loaded and pulverized, then passed to a kiln where 
a natural gas flame is used to heat them and drive 
off the carbon dioxide to leave calcium oxide. The 
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CaO is in turn added to the sea water to precipitate 
Mg** as magnesium hydroxide. The Mg(OH), is 
then drawn off, and hydrochloric acid is added to 
form MgCl,. The magnesium chloride is dried 
and the magnesium is separated electrolytically. 

The next day (Saturday) was spent in present- 
ing and listening to scientific papers at the Junior 
Academy meeting. On the way home a co-sponsor, 
Mr. Lloyd Conyers, and several of the students 
and I—but this is where we came in: 
Junetrip” was born. 


“Operation 


Other Industrial Resources 


By far the most commonly-used technological 
resources are the printed materials that are fur- 
nished by industrial concerns, trade organizations, 
government agencies, and other groups or organi- 
zations interested in particular topics or fields. 
Undoubtedly many excellent materials never find 
their way into a classroom because the teacher is 
not aware of them or does not have (or take) time 
to relate them to his program. On the other hand, 
many materials do find their way into the class- 
room that might be better off in the incinerator 
because of poor presentation, “slanted” treatment, 
or excessive advertising. Fortunately the National 
Science Teachers Association is doing much to 
alleviate this situation through its broad program 
of Industry-Science Teaching Relations.’ 

With increasing emphasis on proper prepara- 
tion of materials and investigations of uses to 
which the materials are put, this area should im- 
prove steadily. In the final analysis, however, the 
classroom teacher is personally responsible for de- 
termining whether a particular item is the best 
thing available for him in his school, and his school 
alone, for what he wants to accomplish and, if so, 
how he can use it to best advantage. 

Films and filmstrips are useful for showing the 
manufacture and application of materials in many 
industries. As with printed materials, exhibit ma- 
terials, films and filmstrips should be used only 
when they have application to the dynamic situa- 
tion. 

The use of resource visitors in schools is not 
new. We have used resource visitors for science 
club programs and also to some extent in classes. 
For example, a physicist who had done special 

1 This program embraces “CEDUR”; “C” for consul- 
tation, “E” for evaluation, “D” for distribution, “U” for 
utilization, “R” for research. There is also an Advisory 
Council on Industry-Science Teaching Relations and a 
Business-Industry Section of NSTA. 
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work in use of radioactive materials brought a 
Geiger counter, demonstrated some radioactive 
materials, and gave a very interesting talk on ra- 
dioactivity. 

Outside use was made of a resource person 
when two of the boys made regular trips to the 
police station for several weeks for instruction in 
fingerprinting from the local expert. The boys 
then reported back to the class on their new knowl- 
edge. 

It is my conclusion that we should include in- 
dustry in our science courses. By the combined 
use of field trips when possible, films and film- 
strips, and printed materials, a well-rounded teach- 
that cannot be 
achieved through the regular textbooks and for- 
mal laboratory exercises alone. Integration to me 


ing job can be accomplished 


means the application of all resources available, 
whether they be in or out of the classroom, so long 
as they are applicable to the job at hand—the un- 
derstanding by our students of the role of the 
wonders, applications, and effects of science in our 
culture. 


Moral and Spiritual Values 


Personal integrity, honesty, and self-discipline are 
cited as among the most important moral values for 
which the schools should teach in the newest report of 
the Educational Policies Comission. Entitled Moral 
and Spiritual Values in the Public Schools, the 100- 
page statement was prepared as the result of a two 
year study that included conferring with many teach- 


ers, school administrators, and authorities in other 
helds. 
No society, the commission asserts, can survive 


without a moral order. “No improvements in govern- 


ment structure, no statues or ordinances, however 


lofty their aims, can produce a good and secure society 
if personal integrity, honesty, and self-discipline are 
lacking,” 


it states. “The necessity for attention,” the 
report continues, again and again as con 


sideration is given to the social effects of recent wars, 


“emerges 


the mounting complexity of government, the increas- 
ing amount of aimless leisure, the changing patterns of 
home and life, and the current international tensions.” 

The commission lists the following ten values on 
] 


which it believes the American people are agree 


the basic value, moral 
bility, institutions as the 


consent, 


human personality responsi 


servants of men, common 


devotion to truth, excellence, 
moral equality, brotherhood, pursuit of happiness, and 


spiritual enrichment. 


respect for 


The commission that “it has sometimes 


been suggested that the religious beliefs shared by all 


observes 
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Integrate your science program with 
well organized discussional slidefilms 
that will stimulate discussion, reading, 
field trips, and demonstrations. 


Each slidefilm in the four sets, EARTH— 
SKY—WATER LIFE (Color) —BASIC BIRD 
STUDY, is a planned teaching tool, 
tested in classrooms. 


1,531 PICTURES 


ST i sth alee o> assign, seit ce wn 5 Films 
NM abs ss 4o4eiee heb ewe 7 Films 
EE se ee, eae 7 Films 
ee SE os sadn ce ewe eeu 6 Films 





ADVENTURES 


7e JAM HANDY 


Write for prices and descriptive literature: 
2821 East Grand Boulevard, Detroit, 11, Michigan. 














Birds are different because every part of them is 


especially suited for Flying. 








churches be taught in the public school. However, an 


inquiry substantial 
agreement on religious, as distinguished from moral 
and spiritual, questions. Not even the reading of the 
Bible, nor the the Old Testament, 
can be brought within the area of ‘agreed’ religion. 
Further, it is the fact that al- 
the Christian denominations together have 


into this possibility reveals no 


even reading of 


necessary to respect 
though 
more adherents than any other religious group in the 
United States, our public schools serve no inconsider- 
able number of people of other religious faiths, as well 
as those who claim no religious affiliations or con- 
victions whatever.” 

The point of view is taken by the commission, how- 
ever, that the public school “can teach objectively 
about religion without advocating or teaching any 
religious creed. To omit from the classroom all refer- 
ences to religion and the institutions of religion is to 
neglect an important part of American life. Knowl- 
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edge about religion is essential for a full understand- 
ing of our culture, literature, art, history, and current 
affairs.” 

“The public schools,” the report concludes, “will 
continue to be indispensable in the total process of 
developing moral and spiritual values. They can and 
should their effectiveness in this respect. 
Their role is one that no other institution can play as 
well or at all. But the public schools cannot act every 
part in the complex drama of personality formation. 
Any hope on the part of the general public that 
schools can do the whole job unaided is doomed to 
disappointment. Any attempt on the part of the teach- 
ing profession to assume such a staggering responsi- 
bility would be certain to end in frustration. The 
public schools need partners.” 

The report is available from the Educational Poli- 
cies Commission, 1201 Sixteenth Street, N.W., Wash- 
ington 6, for $1.00. 


increase 
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_A completely new series\ of Science hattheols for grades one through oe 
‘T] T XY X7INIC ‘eRgpDire 
SCIENCE FOR MODERN LIVING SERIES 
by 
Smith-Clarke-Henderson-Jones 
ALONG THE WAY Book 1 
UNDER THE SUN Book 2 
AROUND THE CLOCK Book 3 
ACROSS THE LAND Book 4 
THROUGH THE SEASONS Book 5 
BENEATH THE SKIES Book 6 
EXPLORING MODERN SCIENCE Book 7 
ENJOYING MODERN SCIENCE Book 8 
USING MODERN SCIENCE , Book 9 
Attractive format @ Up-to-date content @ Beautiful illustrations 
Be sure to examine SCIENCE FOR MODERN LIVING SERIES 
before choosing new textbooks for your science classes. 
Examination copies sent upon request 

J. B. LIPPINCOTT COMPAN Y 

Chicago — Philadelphia — Atlanta a Dallas 

















RAND McNALLY’S HIGH SCHOOL SCIENCE PROGRAM 


DYNAMIC BIOLOGY TODAY, Baker-Mills 
DYNAMIC PHYSICS, Bower-Robinson 
CHEMISTRY TODAY, Biddle-Bush, Deming 


ACCESSORY MATERIALS 


Biology—Student’s Manual, Supplementary Tests. 


Physics—Laboratory Manual, Supplementary Tests, 
Sclutions and Answers to Problems in Text. 


Chemistry—tLaboratery Manual, Supplementary Tests, 
Solutions and Answers to Problems in Text. 


There is a Rand McNally representative in your area. He will 
appreciate an invitation to show you these classroom materials. 


RAND McNALLY & COMPANY 


111 Eighth Ave. 536 S. Clark St. 575 Mission St. 
New York 11, N. Y. Chicago 5, Ill. San Francisco 5, Calif. 
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Vitalized Chemistry. Russell T. Des Jardins. Revised. 
374 pp. 75¢ (paper bound). College Entrance Book 
Company. New York. 1950. 

Vitalized Chemistry is designed as a learning aid 
in day-to-day study of chemistry and affords a con- 
venient review for both teacher and pupil. It is printed 
in graphic color. This two-color printing enhances the 
value of this popular review book in chemistry by 
calling attention to the essentials that a student should 
note. Vitalized Chemistry is much more than a rev‘ew 
book because of the selected text material accompany- 
ing the 20 chapters dealing with the usual topics 
treated in standard chemistry texts. The all-important 
topic of nuclear chemistry is well done and is treated 
in the atomic theory chapter to reflect the develop- 
ments and theories pertaining to atomic fission and 
atomic power. 

GRETA OPPE 
Ball High School 
Galveston, Texas 

Everyday Machines and How They Work. Herman 
Schneider. 192 pp. $2.50. Whittlesey House. New 
York. 1950 
Rarely has such a small book encompassed so much, 

for Herman Schneider’s concept of machines is a 
broad one. His pages are jammed with explanations 
of trombones, cylinder locks, water heaters, bubble 
lamps, meat grinders, mousetraps, and metallic ther- 
mometers. Dozens of devices, machines, and gadgets 
are examined in a grand tour of everyday things con- 
ducted by a master guide whose science books have 
been as widely used by teachers as by the children for 
whom they are written. 

The wide unorthodox content does not 
imply a haphazard compendium or a believe-it-or-not 
anthology. Schneider makes 


range of 
constant reference to 
basic ideas and their application—to screws, springs, 
gears, expanding liquids and solids, the transfer of 
heat, and the flow of current electricity. Jeanne Ben- 
dick’s informal illustrations catch the spirit of the 
book and clarify many points. This is a book that any 
boy or girl—or even teacher of 


any elementary 


grades—will enjoy, for it leads on and on from one 
curious fact to another. There is much in it that the 


teacher of secondary science will be glad to learn also. 
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It will not be carping to point out that the book 
has limitations a science teacher will notice. Because 
explanations are simple, it is inevitable that some are 
superficial, though the accuracy of the book is com- 
mensurate with its purpose. Any mention of air con- 
ditioning, electric clocks, and internal combustion 
engines escaped me. The newer methods of heating 
houses are slighted, but as compensation one learns 
the structure of a match, the operation of a vacuum 
coffee maker, and the difference between a violin and 
a mandolin. I’d vote this book a place on any science 
bookshelf. 

Herpert S. Zim 
University of Illinois 


310LOGY. Revised. Brother H. Charles (Charles F. 


Severin). 522 pp. $2.96. Bruce Publishing Com- 

pany. Milwaukee. 1950. 

This high school biology textbook stresses the in- 
terrelation of the life functions of plants, animals, and 
man. A revised edition, it presents some major 
changes from the original. The chapters have been 
grouped into units, the better to emphasize the essen- 
tial similarities in the biological functions of plants, 
animals, and man. 

There is an excellent introductory chapter outlining 
the diversity of living things and the general plan of 
biological classification. The characteristics of each 
phylum are presented in simplified form which should 
serve to encourage students in learning their general 
classification, rather than to frighten them. 

The study of plants is included in the unit on nutri- 
tion, and the treatment of plants is limited almost 
entirely to their function as food factories. 

Treatment of reproduction in animals is weak and 
scanty in its presentation, as is the treatment of 
evolution. 

Each chapter concludes with a list of important 
words which should be mastered, a list of books for 
supplementary reading, and a list of projects. Some 
of these latter are intriguing, but many appear some- 
what elementary for high school youngsters and em- 
phasize reading and collecting clippings, rather than 
action or experimental projects. 

RicwHarp H. Lape 
Amherst Central High School 
Snyder, New York 








Elements of Chemistry. Raymond B. Brownlee, 
Robert W. Fuller, Jesse E. Whitsit, William J. 
Hancock, Michael D. Sohon. 680 pp. $3.00. Allyn 
and Bacon. New York. 1950. 


This is one of the first textbooks for high school 
chemistry to appear which approaches chemistry 
from the viewpoint of atomic energy. This motivating 
theme is closely integrated in each chapter of the book. 
It stresses the importance of the nuclear process and 
the peace-time benefits of atomic energy. 

It discusses tracer isotopes, giant molecules, poly- 
mers, plastics, synthetics, silicones, stratospheric rock- 
ets, jet propulsion, antibiotics, and other timely 
topics. A whole chapter on “Chemistry in the Home” 
emphasizes the close correlation of chemistry with 
everyday life. 

Many up-to-date photographic illustrations along 
with nine full-page color photographs highlight the 
text materials. The style is clear and direct. 

Among the study helps is a new chart of the 98 
elements, and many useful up-to-date tables in the 
appendix. It contains self-testing exercises, thought 
questions, and other student helps. It will provide 
ample material for the college-bound chemistry stu- 
dent but will be found lacking in many ways for 
pupils whose formal education terminates with high 
school. 

Husert J. Davis 
Norfolk County Schools 
Portsmouth, Virginia 


rhe Human Reproductive System. 
50 pp. 60¢. Wm. C. 
Iowa. 1950. 


“thomas H. Knepp. 
Brown Company. Dubuque, 


This booklet is the amplified and revised mimeo- 
graphed text which Mr. Knepp used in his teaching at 
Stroudsburg High School, Stroudsburg, Pennsylvania. 
[t is an accurate account of the human reproductive 
system, and its contents and extent of coverage are 
Puberty and Adoles- 
cence (two pages), Male Reproductive System (eight 
pages), Female Reproductive System 


represented by these sections: 


(11 pages), 
The Sex Act (three-quarters page), Human Em- 
bryology (17 pages), Pregnancy (two pages), Birth 
(three Multiple Births (one-half 

Periods in the Life of Man (one-half page). 


pages ), page), 
The reviewer thinks this is a useful booklet. How- 
ever, the vocabulary is slightly above the tenth year. 
\lso the diagrams of early embryology are not as 
meaningful as they might have been if more space had 
been allotted. This is also true of the sections titled: 
Puberty and Adolescence, The Sex Act, and Periods 
in the Life of Man. 
It is encouraging, however, to find the available 
references in Human Reproduction increased by one 
more competent book. 
EVELYN MorRHOL1 
Forest Hills High School 
Long Island, New York 
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Get Acquainted with 
BASIC STUDIES IN SCIENCE 


An organized program in real science using the 
) problem-solving approach and stressing pupil par- 
ticipation through experiments and activities. The 
background material and day-by-day lesson plans 


in the guidebooks reinforce the teacher’s own teach- 


| 
_—— | i ing skills, making / -cessf i 
aime UX ing skills, making for a truly successful course in 
_——— = science. 

Grades 1-3 Grades 4—6 Grades 7-9 also 
Look and Discovering Our Science Everyday Problems in Science 
Learn W orld Problems a one-year course 
All Around Us Books One, Two, Books One, in general science 
How Do and Three Two, and 

> h 

We Know Taree 


SCOTT, FORESMAN AND COMPANY 


Atlanta 3. Dallas 1 


Pasadena 2 San Francisco 5 New York 10 
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A Half Century of Teaching Science and Mathe- 
matics. Walter H. Carnahan, Editor. 197 pp. $2.50. 
Central 
Teachers, 


Association of Science and Mathematics 
Box 408, Oak Park, Illinois. 1950. 


This volume, bound in gleaming gold and vivid red, 
is a worthy symbol of a notable anniversary recently 
celebrated by a strong, flourishing organization of 
teachers. 

A most thoughtful preface points out the striking 
changes, both material and social, that have occurred 
in 50 years. Since 1900, millions have moved from the 
country into the city—a migration that continues. 
High school enrollment has increased tenfold, and 
the students are no longer selected as to bookish in- 
terests. Airplanes, radios, electric gadgets, farm trac- 
tors, motion pictures, penicillin, Einstein, World 
Wars were non-existent topics for science lessons as 
the century began. As these items and many others 
have originated and developed, science instruction 
has kept pace. 

Five interests are pillars of the association’s struc- 

ture; each is presented as to its progress during five 
decades. These interests and their reporters are: 
1. The Association and Its Journal—School Sci- 
ence and Mathematics (Edwin W. Schreiber, Glen 
W. Warner). As with any infant the first few years 
were precarious—but the devoted 
and resourceful 


2. Mathematics 


“nurses” were 
(Ernst R. Breslich). Largely 
a story of how mathematics moved down from the 
university into the high school. Adjustments to- 
ward a more functional study were made “as the 
school population increased and the interest of pu- 


pils declined.” 


3. Biological Sciences (Jerome C. Isenbarger, 
John C. Mayfield). How technical botany and zo 
ology became applied biology, supporting the health 
of individuals and communities, the economics of 
agriculture, and the joy of having nature as a 
friend. Many investigations are concisely cited. 

4. Physical Sciences (Ira C. Davis, Allen F. 
Meyer, Katharine U. Isenbarger, Milton O. Pella) 
Indicating the steps through which the purposes of 
instruction in these sciences changed from formal 


discipline to enriched living. Separate sections are 
science, physical 


chemistry, 


given on physics, general (“in- 


tegrated”) science, elementary school 


science, and geography. Many studies are cited. 
5. The Preparation of Teachers (G. P. Cahoon, 
J. S. Richardson). Outlining the great advances 


from the 
to higl 


high sch 


days when “anyone could teach physics 
school students who had had a course in 
ol physics.” The courses of certain pi- 
oneer science educators are described, and the influ- 
sundry important reports are explained 
The trends in today’s training of science 
teachers are 


ence ol 

, 
concisely 
examined, and devices for extending 
experience, such as workshops, are noted as to ori 
gin and spread. “The preparation of teachers has 


been evolving slowly toward an experience cur- 


riculum.” 
Seven major emphases for future training of sci- 
ence and mathematics teachers are given—but should 
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the alert members of our profession read these for 
themselves ? 

Hanor A. WEBB 

George Peabody College for Teachers 


How Big Is Big? Herman and Nina Schneider. Re- 
vised. 44 pp. $1.75. William R. Scott, Inc. New 
York. 1950. 

A recent reprint in the Young Science Books series, 
How Big Is Big? will delight young readers eight to 
11 years old and will help them to understand the 
sizes of things in their universe. They will consider 
things as large as the largest star and as small as the 
smallest sub-atomic particle. But they will be led 
gently to a size concept, with their own four-foot 
height as a point of reference. As they look at big 
things, they see first the familiar elephant, and next 
the trees and skycrapers. In the world of small things 
they notice first their own puppy, and then a mouse 
and a flea. But at the end of their journey the readers 
are assured that they are “just the right size 
right in the middle, between an electron and a star.”’ 

The illustrations by Symeon Shimin give meaning 
as well as pleasure. A boy and girl can see, page by 
page, how their own size measures up in the worlds 
of big and small. 


Books Received 


An Introduction to the Anatomy of Seed Plants. 
Ernest L. Stover. 274 pp. $4.00. D. C. 
Company 


Heath and 

Soston. 1951. A continuous story of seed 
plants from fertilized egg to woods and their, iden- 
tification. 

An Outline of Scientific Criminology. Nigel Morland. 
284 pp. Philosophical Library, Inc. New York. 
1950. Discussion of problems, principles, techniques, 
and case studies. 

Applied Nuclear Physics. Ernest Pollard and William 
L. Davidson. Second Edition. 352 pp. $5.00. John 
Wiley & Sons, Inc. New York. 1951. For research- 
ers in the field of nuclear physics, a review and ex- 
planation of the science and its progress since 1942. 

Borderlands of Science. Alfred Still. 424 pp. $3.75. 
Philosophical Library, Inc. New York. 1951. An 
attempt to evaluate the influence on civilization of 
both science and superstition and “to consider 

those ‘borderland’ phenomena which the scientist 

rarely investigates notwithstanding that they occur 

in the natural world which he shares with the un- 

reasoning multitude.” Levitation, the subconscious 
mind, and the divining rod, for example, are con- 
sidered. 

Introductory Nuclear Physics. David Halliday. 558 
pp. $6.50. John Wiley & Sons, Inc. New York. 1950. 
Rather advanced treatise dealing with philosophical 
aspects of nuclear physics, the assumptions under- 
lying the theory, and the results predicted by the 
theory. 
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Elementary Science 


CLASSROOM 


Physics 





A Simple Stove or Hot Plate 


By EVAN C. RICHARDSON, Science Instructor, 
State Teachers College, Newark, New Jersey. 


The illustration suggests how to build an adap- 
tation to take the place of gas heat or an alcohol 
burner. The gadget is called the “Buddy-burner.” 
It is made by melting some paraffin wax in a clean, 
dry soup can until the can is two-thirds full, and 
then pressing a roll of cardboard of proper height 
into the melted wax, edge upward. This makes 
the burner, which works better if a few air holes 
are punched in the soup can just above the level of 
the wax. Now if a #10 tin can with two sets of air 
holes (punched as in the diagram) is inverted over 
the burner, we have a simple frame to serve as a 
small stove. In addition to its utility the Buddy- 
burner stove can serve as the focal point of a 
lesson on fuels and heating devices. 
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Two Demonstrations in Sound 


By WALTER H. HELLMANN, Assistant Superin- 
tendent (Formerly Science Teacher), Fairfield 
Schools, Fairfield, Connecticut. 


Here are two simple demonstrations which 
have been effective in illustrating important prin- 
ciples in sound. The first deals with overtones in 
a vibrating string. The materials required are a 
piece of ordinary string about 30 in. long, an elec- 
tric doorbell, and a source of current for the bell. 
Fasten one end of the string to an upright on the 
demonstration table about a foot above the table 
top. Attach the other end of the string to the 
hammer of the doorbell from which the bell has 
been removed. Hold the bell so that the string is 
straight, without too much tension, and parallel 
with the table top. Attach the source of current to 
the bell terminals. As the vibrates the 
string will also begin to vibrate, the nodes and 
loops being easily visible. By varying the tension 


hammer 


on the string various numbers of overtones can be 
obtained—the tighter the string the fewer the 
overtones. With a little practice the demonstrator 
can obtain from two to six overtones. 

The demonstration shows very clearly how a 
string can vibrate as a whole and in parts at the 
same time. Going on from here, the class may 
take a fundamental frequency, such as 256 v.p.s., 
and calculate the frequencies of the various over 
tones. It will be noted that the first (512, C’) and 
third (1024, C”) overtones bear octave relation 
ships to the fundamental; also that the second 
(768, G’), and fourth (1280, EF”), and fifth (1536, 
) are tones which form the major triad. ‘Then 


“sr 


GG 
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it is easily seen that these overtones reinforce the 
fundamental and give it body and richness. The 
dissonance between the sixth overtone (which has 
no counterpart in the middle-C octave) and the 
fundamental may be brought out through the 
problem which inquires why certain musical in- 
struments suppress the sixth overtone. How about 
the seventh overtone—discord or harmony ? 

The second demonstration is designed to show 
the principle of interference or “beats.” 
piece of glass tubing, about 1! 


Place a 
4 in. in diameter and 
about 3 ft. long, over a lighted Bunsen burner. 
The flame of the burner is the usual blue one with 
about half volume from the gas cock. The result 
is the ordinary “singing flame” but with much 
greater volume than is ordinary with the narrow 
jet. Two burners set up in this fashion will pro- 
duce sounds which may be regulated in frequency 
by simply turning the gas cock to varying positions. 
By adjusting one burner so that its frequency 
varies from that of the other, intense pulsations 
(“beats”) will result. This demonstration of inter- 
ference is much more striking than that of the 
tuning forks since the pulsations are very strong 
and may be continued as long as desired. 

The principles of these two experiments may 
be extended, respectively, to harmonics and the 
heterodyne process in radio if desired. 


Chemistry 


Observations of an Old-Timer 


By CHARLES H. STONE, Florida Sanitarium and 
Hospital, Orlando, Florida. 


Teachers do too much telling. 1 have twice been 
in a position when visiting schools to overhear the 
work in the classroom. In both cases the teacher 
talked to the class for the entire hour. How much 
of that long tirade do you think the youngsters 
are going to retain? That is poor pedagogy. 

Students are called upon to recite only on the 
matter in the texts. How often is a pupil called to 
the desk to solve some little problem experi- 
mentally ? For example, I call Joe to the desk, and 
the conversation goes something as follows: 

“Now, Joe, tell me 


famous experiment.” 


about and his 


Priestley 


“He discovered oxygen.” 
“How did he discover it?” 

“He heated mercury oxide.” 

“Joe, | want you to repeat Priestley’s experi- 
ment. Here is a tube with some of the oxide in it. 
Hold the tube as I show you. If you get oxygen, 
how will you know? Can you see it?” 


“No a. 
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“Then how will you know when oxygen comes ?” 

“Spark test.” 

In about two minutes or less Joe gets a good 
test. 

“Thank you. Now, Walter, come here. You 
have seen the professor get mercury and oxygen 
by heating mercury oxide. Here is some copper 
oxide in this tube. You would expect to get copper 
and oxygen by heating this substance, would you 
not ?” 

“T guess so.” 

“Henry, you can try lead oxide while Walter 
tries copper oxide.” 

After several minutes of heating and testing in 
vain, Walter and Henry lay down their hot tubes. 

“Tt won't work.” 

“Thank you, gentlemen. Now, Marion, what is 
the reason that the last two oxides do not decom- 
pose when heated in this manner ?” 

“T don’t know.” 

“Just look at this list of metals. The inactive 
ones are at the bottom of the list, and the active 
ones are higher up. Where is mercury on the list ?” 

“It is very low on the list.” 

“Where are copper and lead ?” 

“They are higher up.” 

“Would you expect to get zinc and oxygen by 
heating zinc oxide?” 

“T guess not.” 

“How about magnesium oxide?” 

“I think that it wouldn’t work.” 

“All right. Now, class, for the general ‘state- 
ment. Simple oxides of the metals do not decom- 
pose to yield oxygen when heated moderately. 
Mercury oxide is an exception because mercury 
is an inactive metal and hence is very low in the 
list. Its hold on oxygen is easily broken by heating. 
What do you think about decomposing silver 
oxide ?” 

So you can go on with various other topics, 
telling the class as little as possible but making 
direct observation the source of learning. For 
example, prepare carbonates by the action of car- 
bon dioxide on soluble hydroxides in solution; 
what is the action of nitric acid on car- 
bonates? Do other acids act similarly? Will sul- 
furic acid dissolve barium carbonate? Why or why 
not? Try it. What happens when carbonates are 
heated? Try a number in separate hard-glass test 
tubes. Try decomposing lead carbonate, copper 
carbonate, and calcium carbonate. Then try barium 
carbonate. 


also, 


The result? A live-wire class that learns—for 
the job of finding out for oneself teaches more 
than is taught in the textbook. 
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Summer Meeting Program 


PLANS ARE MOVING forward for a three-week Institute on Science Teaching to be 
held in connection with the annual summer meeting of NSTA. Sponsored by the Univer- 
sity of California in cooperation with the association, this special feature is scheduled 
for June 25—July 13 on the Berkeley campus. Registration for the Institute will be open 


to all science teachers in 
every section of the na- 
tion. 

Part of the proposed ses- 
sion schedule includes an 
opportunity to work to- 
gether on the preparation 
of instructional guides for 
various units in elementary 
and secondary school sci- 
ence courses. There is also 
the possibility of some part 
or full scholarships for the 
Institute from the univer- 
sity. Participants will move 
to Oakland, June 28-30, to 
attend the NSTA summer 
meeting on the Mills Col- 
lege campus. Attendance at 
this meeting is a planned 
part of the three-week In- 
stitute. 


NSTA MEETING 


The preliminary schedule 


for the summer meeting, 
announced in the February 


The Science 
Teacher, is rapidly being 
completed. Topics for group 


issue of 








Tuis JUNE there will be the opportunity you have been waiting 
for—the unbeatable combination for a teacher: that of making a 
trip to one of the Meccas of the West and at the same time attending 
a professional conference of value. Mills College, the site of the 
NSTA summer conference, is 35 minutes by car and easily reached 
by bus and train from San Francisco. It offers comfortable accom- 
modations in a large residence hall at very reasonable rates ($5 per 
day for room and board). 

A good program, with stimulating speakers, will challenge your 
thinking and give you opportunity to meet outstanding teachers in 
your field. The working study groups will have competent leaders 
and resource people so that the time spent in thinking through and 
discussing problems common to all should result in professional 
growth as well as enjoyment. 

Some field trips are planned for the last day of the meeting, and 
they should be of particular interest to Easterners unfamiliar with 
the scenic locations in the San Francisco area. Come and share 
with others your teaching experiences, so that from all parts of the 
nation science teachers may gain insight, enthusiasm, and renewed 
vigor for their tasks. 

Remember, too, that the 87th annual meeting of the NEA will 
follow in San Francisco (July 1-7). Travel may not be so easy 
another year. Take advantage of this opportunity for a thrilling 
vacation trip and a fine professional meeting. 

ARCHIE MACLEAN 


Conference Chairman 











discussion, built around the theme “Urgent Prob- 
lems in Science Teaching,” have now been selected 
and are listed below; conference keynote and 
general session speakers will be announced in 


TENTATIVE PROGRAM for 


Thursday, June 28—Regional Conference on Industry- 
Science Teaching Relations 


Evening, 7: 30— Registration; Social 


Gathering 


Friday, June 29 


8: 30 Registration (continued ) 

9: 30 Opening Session; Keynote Speaker 
10: 30 Discussion Groups in Session 
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April. Meals and dormitory accommodations on 
the campus will be provided for $5 per day. Con 
ference registration will be $1 and will include the 
discussion group and conference reports 


the SUMMER CONFERENCE 


What are some good classroom 


techniques for teaching science, 


Group I 


particularly in moving toward 


individualizing instruction in 


large classes? 


Group II What methods can science teach 
ers use to help pupils develop 
skill in problem solving and 
critical thinking ? 


The SCIENCE TEACHER 


Group III How can we find out the needs 


and interests of children and 
society, and how can we de- 
velop a functional science pro- 
gram in terms of these needs? 

Group IV How can traditional science con- 
tent be adjusted to the newer 
trends in science education? 

Group \ What is the role of the science 
teacher in the program of gen- 
eral education? 

Group VI What are the responsibilities and 
opportunities for science teach- 
ing in the mobilization of edu- 
cation for national defense and 


in international relations? 


12: 30 LLuncheon—Special Interest 
(Tables arranged by interest 
groups—Elementary Science, Bi 
ology, General Science, etc.) 

2:00 Discussion Groups in Session 

4:00 Group Leaders and Recorders Meet 

6: 30 Dinner—Speaker 

Saturday, June 30— 

9:00 General Session—Speaker 

9: 45 Discussion Groups in Session 

12: 30 NSTA Luncheon 

2:30 Closing Session—Summaries and 


Resolutions; Conference Sum- 
mary 
Trips to Points of Interest 


NSTA Board of Directors Meeting 


Sunday, July 1 
Sunday & Monday, 
July 1, 2— 


NSTA State and Area Directors 


Alabama 

Jerome Kuderna, Auburn (S) 

Krnest E. Snyder, Florence 
Arizona 

H. H. Turner, Phoenix 
Arkansas 

Charles H. Cross, Fayetteville (S) 
California 

Robert A. Rice, Berkeley (S) 

Adrian Gentry, Berkeley 

Mauri Gould, Albany 

John Harville, Los Altos 

Hildegarde Hartig, San Diego 


(S) 


Lloyd T. Miner, San Diego 

J. A. Perino, San Francisco 
Colorado 

Glenn L. Gebhardt, Denver (S) 


Connecticut 
Walter H. 

Delawar 
Ruth i 

Dist l¢ if T 


Hellmann, Fairfield (S) 


Cornell, Wilmington (S) 
Columbia 


Keith C. Johnson (S) 
Florida 
Clyde T. Reed, Tampa (S$) 
Georgia 
Ralph H. Hall, Atlanta 
Mrs. Gordon Brown, Atlanta 
Jane Garrette, Fayetteville 
Julia Newton, Atlanta 
Winton Woodward, Waycross 
Illinois 
Dorothy V. Phipps, Chicago (S) 
Alexander Brainer, Chicago 
C. W. Dewalt, Glen Ellwyn 
Charles D. Faulkner, Dupo 
Chalmer Gross, Carbondale 


(S) 
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Sister M. Jude, Chicago 

J. Ross Young, Cambridge 
Indiana 

Myron D. Shoaf, Crawfordsville (S) 

C. C. Shubert, South Bend 

Hugh A. Townsend, Muncie 
lowa 

Joseph A. Stolar, Cedar Rapids (S) 

Dean C. Stroud, Des Moines (S) 
Kansas 

Gladys Beck, Kansas City (S) 
Kentucky 

se W. Devor, Wilmore (S) 
Loutsiana 

Frances Dunbar, 
Maine 

Maurice W. Whitten, Lewiston (S) 
Maryland 

Charles E. Harkins, Bel Air (S) 

Howard B. Owens, Hyattsville 

KElra Palmer, Baltimore 
Massachusetts 

Millard Harmon, Auburndale (S) 

Leo J. Fitzpatrick, Brockton 

Robert B. Patch, Pepperell 
Michigan 

Fred W. Moore, Owosso (S$) 
Minnesota 

Robert Molkenbur, Saint Paul (S) 

H. E. Pulver, Minneapolis (S) 

Margaret Drum, Owatonna 

John H. Kuffel, Minnesota 

Inez B. Olson, Hibbing 

Venzel Peterson, Blue Earth 

Martin Thames, Bemidji 
Mississ ip pt 


Claudine 


Jaton Rouge (S) 


Jall, Louisville (S) 


Missouri 


Elmer Headlee, Kirksville (S) 
(Continued on following page.) 








W. D. Bracken, St. Joseph 
Vita Slater, St. Joseph 
Montana 
E. A. Parsons, Great Falls (S) 
Nebraska 
Ellis M. Jeffrey, Lincoln (S) 
Herbert A. Smith, Lincoln 
New Hampshire 
Arthur Houston, Keene (S) 
Howard T. Wagner, Lakeport 
New Jersey 
Fred J. Schmidt, Maplewood (S) 
J. Albert Starkey, Vineland 
New York 
Theodore L. Shull, Valley Stream (S) 
Richard H. Lape, Buffalo 
New York City 
Samuel Schenberg (S) 
Thomas Greenslade, Staten Island 
Samuel Katz, Richmond 
Joseph Singerman, Queens 
Leo Steinberg, Brooklyn 
Zacariah Subarsky, Bronx 
North Carolina 
B. Carson French, Winston Salem (S) 
Ohio 
Anna E. Burgess, Cleveland (S) 
L. F. Bowman, Hilliards 
E. Louise Lyons, Steubenville 
Francis B. Moore, Toledo 
Alice Shuler, Athens 
Walter Tallman, Ashland 
Walter Waggoner, Dayton 
Oklahoma 
A. G. Bennett, Tahlequah (S) 
Christine Jolly, Paul’s Valley 
Oregon 
Stanley E. Williamson, Corvallis (S) 
Mary M. Hawkes, Hood River 
Paul E. Kambly, Eugene 
Pennsylvania 
Leo A. Armagost, Erie 
Harold F. Bernhardt, Yeadon 
William Charlesworth, Beaver 
Donald Diffenbaugh, Hershey 
Louis H. Dunlop, McKeesport 
Gordon Dunning, Indiana 
Robert B. Gordon, West Chester 
Charles E. Knopf, Philadelphia 
Garey E. March, Lock Haven 
Eugene Peckman, Pittsburgh 
John J. Ruddy, Wilkes Barre 
Paul H. Shover, McKeesport 
Dena Ungemach, Philadelphia 
Doris E. Wyllie, Duryea 
Rhode Island 
Blanche I. Corrigan, Central Falls (S) 
South Carolina 
James H. Carr, Florence (S) 
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South Dakota 

J. H. Jensen, Aberdeen (S) 

Earl Prunty, Rapid City 
Tennessee 

Paul I. Morris, Chattanooga (S$) 

Mrs. M. A. Caballero, Chattanooga 
Texas 

G. P. Parker, College Station (S) 
Vermont 

Paul F. Stockwell, Brattleboro (S) 
Virginia 

Hubert J. Davis, Portsmouth (5S) 
lV ashington 

Della J. Patch, Seattle (S) 

James A. Walker, Tacoma 
Vest Virginia 

Virginia W. Fisher, Clarksburg (S) 

Rosa Craig, Weston 
Wisconsin 

Milton Pella, Madison (S$) 

D. R. McMasters, Green Bay 

Elizabeth J. Williams, Milwaukee 
W yoming 

A. J. Conrey, Laramie (5) 
Puerto Rico 

Sr. Lebron Ortiz, Guayama (S$) 


Foreign Area Directors 


Australia 
Roy Stanhope, Newtown, N.S.W. 
England 


Harold Barrington, Burnage, Manchester 


Scotland 


H. A. W. Futcher, Polwarth Gardens, Edin 


burgh 
South Atrica 


IX. R. Eybers, Northcliff, Johannesburg 
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These “coupon service” pages announce the avail- 
ability of free and low-cost business-sponsored teach- 
ing aids for science, all of which have been REVIEWED 
and APPROVED by the NSTA Evaluation Committee. 
To procure copies of desired items, fill out the cor- 
responding coupons and mail these, together with any 
remittance required, to the NSTA Executive Sec- 
retary, 1201 Sixteenth Street, N.W., Washington 6. 
Watch these columns for additional offerings in future 
issues of The Science Teacher. (Print or type 
coupons. ) 


CHROMIUM CHEMICALS. Mutual Chemical 
Company of America. History, properties, and uses 
of chromium chemicals. Best suited to teacher use and 
as reference for special projects or studies. Supplies 
valuable data and many useful graphs. Free. 


SCHOOL MATERIALS ON MONOSODIUM 
GLUTAMATE. /nternational Minerals & Chemical 
Corporation. Information and demonstration sample 
(while the supply lasts) relating to the intensifying 
effects of monosodium glutamate on natural food 
flavors. Of special usefulness in biology, chemistry, 
general science, and food studies. Free. 


SCIENCE IN STEELMAKING. United States 
Steel Corporation. Eight issues in 1950, each devoted 
to a new scientific principle in steelmaking. Designed 
to keep students and teachers informed of new de- 
velopments as they occur in laboratories and mills. 
Suitable for use in physics and chemistry, junior high 
science, and technical or shop courses. Free. 


SCIENCE TEACHERS’ GUIDE FOR WOOD 
EXPERIMENTS. Timber Engineering Company. In- 
structions and study questions for 18 experiments 
with wood. Useful for group activities and for special 
projects. Suitable for general science, biology, chemis- 
try, and physics. Prepared in consultation with NSTA. 
Fifty cents a copy. 
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HISTORY OF COPPER, BRASS, AND 
BRONZE. Copper and Brass Research Association. 
Informational booklet well suited to use in general 
science and chemistry. Illustrations, some suitable for 
opaque projection. Free. 

MEDICAL USES OF BLOOD—A MANUAL 
FOR SECONDARY SCHOOL TEACHERS. Amer- 
ican National Red Cross. Report of committee of 
American Association for Health, Physical Educa- 
tion, and Recreation. Questions and answers on the 
composition and functions of blood and procurement 
and uses of blood as a medicine. Includes suggested 
student activities, suggested integrations, a brief quiz, 
and a list of resource materials. Free. 

TIME TELLING. Hamilton Watch Company. A 
basic unit on the mechanics of a watch and how it 
works by Dr. Herbert S. Zim. Presents a comprehen- 
sive interpretation of Time Telling, its measurement 
and importance in our daily lives; stresses the role of 
watchmaking in the development of techniques for 
mass production. Teacher’s manual, wall chart, and 
student lesson folders available to science teachers of 
grades 7 to 12 exclusively. Free. 

MY LAND AND YOUR LAND CONSERVA 
TION SERIES. National Wildlife Federation, Inc. 
Seautifully illustrated booklets; accurate and inter- 
estingly written. Suitable for use in science and social 
studies. Designed to overlap various grade levels, the 
four booklets cover grades 3 through 8 or 9. Twenty- 
five cents each. 

SCHOOL GARDENGRAM. Friends of the Land. 
A how-to-do-it pamphlet useful at elementary and 
secondary levels—and even to adults. Timely and 
practical suggestions relating to biological science, 
elementary science, and conservation. Free. 

A LIVING BIOLOGICAL LABORATORY. 
W. M. Welch Scientific Company. A booklet on the 
establishment and care of aquaria, terraria, and living 


107 








amphibians, reptiles, birds, and mammals, by M. W. 
Smallwood. Especially useful in the high school lab- 
oratory. Free. 


SAFE USE OF ELECTRICAL EQUIPMENT. 
National Education Association. Booklet for teachers, 
laymen, and students. Provides information, teaching 
suggestions, and quiz. Produced cooperatively by 
NSTA and National Commission on Safety Educa- 
tion. Special price to NSTA members only, 25 cents 
(50 cents to non-members). 
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BIOLOGY iN OUR LIVES Hunter and Hunter 
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and nontechnical; its style, vivid and informal. 


Straightforward and readable, this text presents 
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Science Associates 
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